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FIG. 4A
SYSTEM NAME | F-PART NAME | TERMINAL [ T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH A04
ABS ABS_SENSOR A05 MAIN_ECU A06
A/C A/C_SWITCH BO1 MAIN_ECU B02
A/GC TEMP_SENSOR B03 MAIN_ECU BO4
A/C A/C_ECU B05 RELAY-1 BO6
METER EARTH CO1 METER G02
METER MAIN_ECU ¢03 METER C04
METER EARTH C05 METER C06
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FIG. 5A
SYSTEM NAME | F-PART NAME | TERMINAL [ T-PART NAME | TERMINAL
ABS MAIN_ECU A01 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH A04
ABS ABS_SENSOR A05 MAIN_ECU A06
A/C A/C_SWITCH BO1 MAIN_ECU B02
A/G TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 RELAY-1 BO6
METER EARTH C01 METER 002
METER MAIN_ECU G03 METER C04
METER EARTH G05 METER C06
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FIG. 5C
REGION NAME | CONNEGCTOR NAME [ REGION NAME [ CONNECTOR NAME
E11 WtoW-E12 E12 WtoW-E11-1
E11 WtoW-E21-1 E21 WtoW-E11-2
E11 WtoW-E21-2 E21 WtoW-E11-3
E11 WtoW-E21 E21 WtoW-E11-4
E11 WtoW-E22 E22 WtoW-E11-5
E11 WtoW-E36 E36 WtoW-E11-6
E11 WtoW-E41-1 E41 WtoW-E11-7
E11 WtoW-E41-2 E41 WtoW-E11-8
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FIG. 5D
CONNECTOR PART NUMBER [ CONNECTOR PART NUMBER
999-111-101 999-111-102
999-111-103 999-111-104
999-111-105 999-111-106




U.S. Patent

Mar. 1, 2016 Sheet 10 of 38 US 9,272,674 B2
FIG. 6A
SYSTEM NAME | F-PART NAME | TERMINAL | T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH AO4
ABS ABS_SENSOR A0S MAIN_ECU A06
A/C A/G_SWITCH BO1 MAIN_ECU B02
A/GC TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 REALY-1 B06
METER EARTH Co1 METER C02
METER MAIN_ECU C03 METER C04
METER EARTH €05 METER C06
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FIG. 6C

MAIN BODY [ o »or | CONNECTOR [ CONNECTOR
PART NUMBER PART NUMBER NAME
888-000~111 A 111-000-114 J/B-4
888-000-111 B 111-000-113 | J/B-1-2-3
888-000-111 C 111-000-112 J/B-4-5
888-000~111 D 111-000-116 J/B-6
888-000-111 E 111-000-115 J/B-5
888-000~112 A 111-000-120 J/C1
888-000~112 B 111-000-121 J/C2
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FIG. 6D

ouAIN, BoDt CAVITY CONNECTION
888-000~111 C6+DOOR_FUSE_2+DOOR_RELAY
888-000~111 A10+DOOR_RELAY-2
888-000~111 16_FUSE+DOOR_RELAY-3
888-000~111 B48+ACC_RELAY
888000111 B228A20+LAMP_RELAY-1
888-000-111 | B52+1G_RLY-2+IG_RLY-3+IG_RLY-4
888-000~111 A3+FUSE-1+FUSE-2
888-000~111 A338B238D32
888-000-111 A58B18B198B188D15
888-000-111 A6&B28B218B208D14
888-000-111 A308G228G218D20
888-000-111 A328B288B27
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FIG. 7A

SYSTEM NAME | F-PART NAME | TERMINAL | T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH A4
ABS ABS_SENSOR A0S MAIN_ECU A06
A/C A/C_SWITCH BO MAIN_ECU B02
A/C TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 REALY-1 B06
METER EARTH CO1 METER 02
METER MAIN_ECU 03 METER 04
METER EARTH C05 METER 06
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FIG. 8A
SYSTEM NAME | F-PART NAME | TERMINAL | T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH AO4
ABS ABS_SENSOR A0S MAIN_ECU A06
A/C A/G_SWITCH BO1 MAIN_ECU B02
A/GC TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 REALY-1 B06
METER EARTH Co1 METER C02
METER MAIN_ECU C03 METER C04
METER EARTH €05 METER C06
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FIG. 9A
SYSTEM NAME | F-PART NAME | TERMINAL | T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A02
ABS MAIN_ECU A03 EARTH AO4
ABS ABS_SENSOR A0S MAIN_ECU A06
A/C A/G_SWITCH BO1 MAIN_ECU B02
A/GC TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 REALY-1 B06
METER EARTH Co1 METER C02
METER MAIN_ECU C03 METER C04
METER EARTH €05 METER C06
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FIG. 10
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FIG. 11A
SYSTEM NAME | F-PART NAME | TERMINAL | T-PART NAME | TERMINAL
ABS MAIN_ECU AO1 ABS_SWITCH A06
ABS MAIN_ECU A03 EARTH A04
ABS F: DOME #05 MAIN_ECU A02
A/C A/C_SWITCH BO MAIN_ECU B02
A/C TEMP_SENSOR BO3 MAIN_ECU B04
A/C A/C_ECU B05 REALY-1 B06
METER EARTH CO1 METER 02
METER MAIN_ECU 03 METER 04
METER EARTH C05 METER 06
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FIG. 11C

MAIN BODY T \nc [ CONNECTOR [ CONNECTOR
PART NUMBER PART NUMBER NAME
888-000~111 A 111-000-114 J/B-4
888-000~111 B 111-000-113 | J/B-1-2-3
888-000~111 C 111-000-112 | J/B-4-5
888-000~111 D 111-000-116 J/B-6
888-000-111 E 111-000-115 J/B-5
888-000~112 A 111-000-120 J/C1
888-000-112 B 111-000-121 J/C2
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FIG. 11D

ouAIN, BoDt CAVITY CONNECTION
888-000-111 | C6+DOOR_FUSE_2+DOOR_RELAY
888-000111 A10+DOOR_RELAY-2
888-000-111 1G_FUSE+DOOR_RELAY-3
888-000-111 B4+F :DOVE
888-000-111 B228A20+LAWP_RELAY-1
888-000-111 | B52+16_RLY-2+1G_RLY-3+16_RLY-4
888-000-111 A3+FUSE-1+FUSE-2
888-000-111 A338B234D32
888-000-111 A58 18B194B188D15
888-000-111 A6BB28B218B208D14
888-000-111 A308C228G218D20
888-000-111 A328B288B27
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FiG.13

E11-111 E21-111 E41-111

J/G-1 LAMP EARTH BATTERY .I_v!AlN_EGU WtoW-E11-8

WtoW-£53 WtoW-E51 IG_SWITCH R/B EARTH J/C-4

WOW-E41-2 _ABS.SWITCH| | WioW-£22 EARTH WtoW-E21 MAIN_ECU

1| | O—O | |

(a)

Et1-111 E21-111 E41-111
J/G-1 LAMP EARTH BATTERY MAIN_ECU WeoW-E11-8

WtoW-E5H3 WioW-E51 W ,/«ﬂ'l‘f/ J/C-4
C+—o 11| L 7] o ——1 ]

Wt_o\f\!:l%tﬂ I oW-E22 EARTH WtoW-£21 MAIN_ECU
L —1; I C —-] CT+—-"]

(b)
E11-111 E21-111 E41-111
J/C-1 LAMP EARTH BATTERY | |
C—— 1| | O— | | &3
WtoW-EB3 WtoW-E51 IG_SWITCH R/B EARTH J/C-4
C— | | — | | O—3
________________ WtoW-E22 EARTH WtoW-E21 MAIN_ECU
(e | | O | | 13

WroW-E11-8 WeoW-E41-2

ADD-T11 | |

MAINEGU % 7 ABS SWITCH
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FIG.14C
PART NUMBER GONNEGTOR PART NUMBER
K-000-111 111-000-111
K-000-112 111-000-112
K-000-113 111-000-113




US 9,272,674 B2

Sheet 32 of 38

Mar. 1, 2016

U.S. Patent

M IVNIIWY3L

———10 IVNIWY3L
£-¢
———19 1VNINY3L
¢
ﬂH IYNTINYAL
——H ._<z__>_m_m=|_
€
= 9 YNIWYAL 4 TYNINY3L = g TYNINY3L
ar

Y TYNINYAL

ar

TYNINYAL 3a1S-1

C)

——10 TYNIWY3L

———10 IYNIWddl
a3 e
1 TIVNINYAL——49 TYNIWd3L

Y NN ——

TYNIWYAL 3a1S-1

ar

()

gr Old




US 9,272,674 B2

Sheet 33 of 38

Mar. 1, 2016

U.S. Patent

| -(NOTLO3dSNT HOTH) |
zo_sm%z_ MIAVT-E 0L NOIL 1SN |
o (NOI LO3dSNI dr)!

— (NOI193dSNI MO

NOI133dSNI d3AVT-¢ 01 NOILISNVYL

NOTLO3dSNI ¥3AVT-Z 0L NOILISNVYL

NOTIO3dSNI 43AVT-C OL NOILISNYYL

NOIL1O3dSNI ¥3AVT-€ 01 NOILISNVYl

@(NOILI3dSNI ¥3AVT-ITONIS)
[COV|HOLIMS Sav|lov] N9 NIYW | Sav |

“@(NOILO3dSNI YIAVI-TTONIS)
[COV|HOLIMS Sav|Lov] N9 NIVW | Sav |

~@(NOILO3dSNI ¥IAVI-ITONIS)
[0V [HOLIMS SEV]IOV] NOT NIVW | Sav |

@ (NOI LOAdSNI Mo

NOI1J3dSNI ¥3AV1-¢ 01 NOILISNVYL

(NOI1LI3dSNI 4ar)

@(NOILDAdSNI ¥IAYT-ITNIS)
[zov[HoLIMmS sav]iov] noI NIVW | sav |
— (NOILO3dSNI MOIM)

NOI193dSNI ¥3AVT-¢ 01 NOILISNVYHL

@(NOIL103dSNI HIAVT-ITONIS)
[zov[HOLIMS sav]tov] noI NIviw | sav |
O(NOILO3dSNI MOIM)

NOI133dSNI ¥3AVT-¢ 01 NOILISNVYL

@(NOILO3dSNI HIAVT-ITONIS)
[COV[HOLIMS Sav]1ov| NOT NIVW | Sav |

X (NOILO3dSNI ¥IAVT-3TONIS)
[COV]HOLIMS Sav|1ov] NOT NIVW | Sav |

91 ‘OIA



US 9,272,674 B2

Sheet 34 of 38

Mar. 1, 2016

U.S. Patent

- (NOILO3dSNT MO

zo_hommmz_ mm><4

€ 0L NOILISNvdL

! (NOT1O3dSNI MOIM)
"zo_hommmz_mm><4lmopzo_p_mz<mh

...................................................... NOILO3dSNI d3AVT-¢ OL NOILISNVYL

(NOI1D3dSNI O — (NOILO3dSNI dr) — (NOI103dSNI MOIM)
NOILJ3dSNI d3AVT-¢ 0L NOILISNvYL

@ (NOT193dSNT ¥IAVT-3T9NIS)
[COV]HOLIMS SEV[10vY] NOF NIVW [ Sav | (b

NOTLO3dSNI ¥3AVT-Z 01 NOTLISNYYL
@ (NOI103dSNI ¥IAVT-3TONIS)
[COV|HOLIMS SOV [ 10Y] NOT NIVW [ Sav | (o)

'O (NOILOAdSNI _S/M):— (NOILO3dSNI Of) — (NOILJ3dSNI 4r) — (NOILJ3dSNI MOIM)

NOILO3dSNI d3AVT-¢ OL NOILISNVYL
@ (NOI LOAdSNI ¥IAVI-3TONIS)
LCOVIHOLIMS Sgv[1ov[ NOI NIVW | Sav | (P

@ (NOILJ3dSNI 91— (NOILO3dSNI dr) — (NOILO3dSNI MOIm)

@ (NOI193dSNI ¥3AVT-3T9NIS)
[COV]HOLIMS SOV [10Y] NOT NIVW [ Sav | (9

NOILO3dSNI d3AVT-¢ OL NOILISNVYL
@ (NOI LOAdSNI ¥IAVT-3TONIS)
[2OV]HOLIMS Sav[LoY[ NOI NIVW | sav | (D

‘O (NDJLOFASNI. 9 — (NO1193dSNI 9r) — (NOI1OIdSNI MOIM)
NOTLO3dSNI d3AVT-¢ OL NOILISNVYL

@ (NOI LOFdSNI ¥IAVT-3TONIS)
[COV]HOLIMS SOV [I0Y] NOF NIVW [ Sav | (®

ZI OIA




US 9,272,674 B2

Sheet 35 of 38

Mar. 1, 2016

U.S. Patent

-(NOJL93dSNI MOIM) !
_zo:omﬁ_mz_ m_m_><._ € 01 NOILISNVYL "

(NOIL93dSNI o3| NOILO3dSNI dr) — (NOILJ3dSNI MOIM)
NOILO3dSNI H3AVT-¢ OL NOILISNVYL

@ (NOIL03dSN1 H¥3IAYT-ITONIS)
[20¥[HOLIMS Sav{iOv] NOT NIVW | SV |

NOILJ3dSNI H3AVT1-¢ OL NOILISNvYlL
@ (NOI103dSNI YIAYT-I1ONIS)
[0V |HOLIMS SV [1ov] NOT NIVA | Sav |

'O (NOI1LI3dSNI S/4):— (NOILO3dSNI S/M) — (NOILO3dSNI Or) —(NOILO3dSNI 8r)— (NOILO3dSNI MOIM)
NOILJ3dSNI d3AV1-¢ 0L NOILISNvYl

@ (NOILO3dSNI ¥3AYT-3TONIS)
[0V |HOLIMS Sav[1ov] NOT NIVW | Sav |

&I "OlA



US 9,272,674 B2

Sheet 36 of 38

Mar. 1, 2016

U.S. Patent

HOLYIW INIOd ONILYNIWNY3L:©  (NOILOIASNI MOIM)
NOILO3dSNI 43AVT-C OL NOILISNVHlL

HOLYWSIWN INIOd ONILYNIWYIL:X  (NOILOIdSNI MOIM)

44
NOIL103dSNI ¥3AVT-€ 0L NOILISNVY m

HOLYWS TN INIOd DNIIVNINYAL: X (12w m
(NOIL93dSNI ar) |

HOLYWS TN LN10d BNILYNINYAL: X (12h) m
(NOILO3dSNI 4r) :

HOLYN INIOd BNILVNINYIL:O (ETM) m

HOLVWS TN LN10d BNILYNINYAL: X (1Zh) m
O (NOILI3dSNI 4r) :

NO11934dSNI

d3AVI-¢ 01

NOIL1ISNVYL (NO1193dSNI )
o 43AVT-31ONIS)

NO|193dSNI

d3AvI-¢ 01

NOIL1ISNVYL (NO1LD3dSNI @
¢ dIAVT-IBNIS)

HOLVWS TN LN10d ONILYNINYAL:X (ZZW)  —(NOI193dSNI MO

NO|133dSNI

4IAV1-¢ 01

NOIL1ISNVYL (NOIL1O3dSNI ()
¢ 4IAYT-F1ONIS)

61 OIA



U.S. Patent Mar. 1, 2016 Sheet 37 of 38 US 9,272,674 B2

FIG.20
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FIG.21
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1
WIRE HARNESS CONTINUITY INSPECTION
DEVICE, WIRE HARNESS CONTINUITY
INSPECTION PROGRAM, AND WIRE
HARNESS CONTINUITY INSPECTION
METHOD

TECHNICAL FIELD

The present invention relates to a wire harness continuity
inspection device, a wire harness continuity inspection pro-
gram, and a wire harness continuity inspection method for
comparing connection between the starting point and the
terminating point of a circuit line, described in auxiliary
device-based wiring information (more specifically auxiliary
device-based wiring information prepared for each grade of a
vehicle model and depending on the presence of an optional
function) including wiring information on electrical wires
and connectors connected to an auxiliary device, prepared in
relation to a certain vehicle model with connection of electri-
cal wires described in region-based connector information
including information on connectors constituting wire har-
nesses designed for each subdivided region and region-based
wiring information including information on wirings consti-
tuting the wire harnesses designed for each subdivided region
(the region-based connector information is an actual wiring
diagram prepared based on the auxiliary device-based wiring
information, and the region-based wiring information is a
diagram expanded based on an auxiliary device specification
table of the vehicle model; thereinafter, the region-based con-
nector information and the region-based wiring information
will be collectively referred to as “region-based connector/
wiring information”) and inspecting for the presence of errors
in connections of electrical wires described in the region-
based connector/wiring information.

BACKGROUND ART

When designing wire harnesses arranged in a certain
vehicle, it is necessary to prepare a design drawing showing
connections of electrical wires constituting the wire har-
nesses. Hereinafter, a procedure of designing wire harnesses
will be described.

When designing wire harnesses arranged in a certain
vehicle, two specifications of auxiliary device-based wiring
information and an auxiliary device specification table of the
vehicle are necessary. First, auxiliary device-based wiring
information and an actual wiring diagram prepared based on
the auxiliary device-based wiring information will be
described. In the past, the auxiliary device-based wiring
information and the actual wiring diagram have been
designed by CAD (Computer Aided Design) (for example,
see Patent Literature 1).

The auxiliary device-based wiring information is prepared
for each of the systems mounted in a vehicle and individually
driven, such as a head lamp system, an airbag system, an
air-conditioning system, an engine control system, and an
ABS system. In order to drive the system, it is necessary to
connect electrical components (for example, a battery, an
ECU (Electronic Control Unit), and a driving machine) con-
stituting the system by a signal line, a power line, and a
ground line. The auxiliary device-based wiring information
includes circuit line connection information showing which
terminals of which electrical component, the starting point
and the terminating point of each of the electrical wires of
these signal line, power line, and ground line are connected to,
and which electrical wires the signal line, the power line, and
the ground line are connected to, and auxiliary device infor-
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mation on an auxiliary device that connects the electrical
wires of the signal line, the power line, and the ground line to
the electrical component. Since the auxiliary device-based
wiring information mainly aims to show a circuit diagram of
a system made up of a plurality of electrical components,
information on electrical wires is not included therein.

Thus, an actual wiring diagram in which information on the
electrical wires is added to the auxiliary device-based wiring
information is prepared. The actual wiring diagram is one in
which the information on the electrical wires is added to the
information on the circuit lines connecting electrical compo-
nents, described in the auxiliary device-based wiring infor-
mation, and which is divided into respective regions (an
engine compartment, a vehicle interior wall, or a trunk; here-
inafter these regions will be referred to as subdivided regions)
where wire harnesses can be arranged, dividing a vehicle
space into respective functions. For example, when a circuit
line described in the auxiliary device-based wiring informa-
tion extends over a plurality of subdivided regions to be
connected to a plurality of electrical components, informa-
tion on terminals or connectors connected to the terminals of
the electrical component at the starting point and the termi-
nating points of the circuit line is described in the actual
wiring diagram. Moreover, information on respective electri-
cal wires positioned in the subdivided regions (since wire
harnesses are arranged in respective subdivided regions, it is
necessary to connect the terminals of a plurality of electrical
components by connecting the electrical wires of the respec-
tive subdivided regions) is also described in the actual wiring
diagram. Furthermore, information on auxiliary devices such
as a connector, a JB ((Electric) Junction Block or Junction
Box), or a JC (Joint Connector) for connecting the end por-
tions of electrical wires positioned in the respective subdi-
vided regions (when the end portions of an electrical wire are
connected by welding or butt-joining, information of this
fact) is described in the actual wiring diagram. The actual
wiring diagram in which the information on electrical wires is
described in this way is prepared for each system mounted in
the vehicle.

Subsequently, an auxiliary device specification table will
be described.

In the auxiliary device specification table, the configura-
tion (a part number of the wire harness, a combination of
specifications applicable to the wire harness, identification
information of applicable vehicles in which the wire harness
can be arranged, and arrangeable subdivided regions of the
applied vehicle) of general-purpose wire harnesses is
described in a matrix form for each wire harness.

Subsequently, region-based connector/wiring information
is prepared based on the actual wiring diagram and the aux-
iliary device specification table prepared in this way. The
region-based connector/wiring information describes wire
harnesses arrangeable in each subdivided region of a target
vehicle while including the electrical wires described in the
actual wiring diagram (that is, while enabling all systems
mounted in the vehicle to be driven). When creating the
region-based connector/wiring information, a wire harness
arrangeable in the subdivided region is schematically speci-
fied from the auxiliary device specification table through the
subsequent step. First, a specification code necessary for driv-
ing all systems in the subdivided region is specified by refer-
ring to the actual wiring diagram of all systems mounted in
the vehicle. A wire harness including a combination of all
specification codes is specified by referring to the specified
specification codes. This step is executed with respect to all
subdivided regions, whereby wire harnesses arrangeable in
each subdivided region of the target vehicle are specified.
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After performing a region-based connector/wiring infor-
mation creating step of creating the region-based connector/
wiring information, a validity determining step of determin-
ing whether the description of the auxiliary device-based
wiring information is identical to the description of the
region-based connector/wiring information is performed.
That is, it is determined whether the starting point and the
terminating point of a circuit line connecting electrical com-
ponents, described in the auxiliary device-based wiring infor-
mation are identical to the starting point and the terminating
point of connections of electrical wires connecting electrical
components, described in the region-based connector/wiring
information.

CITATION LIST
Patent Literature
Patent Literature 1: JP-A-2000-163453
SUMMARY OF INVENTION
Technical Problem

In the past, in the validity determining step, a designer finds
the starting point of a circuit line described in the auxiliary
device-based wiring information, finds an end portion of the
electrical wire corresponding to the starting point from the
region-based connector/wiring information, and visually rec-
ognizes, for each of the circuit lines, whether the end portion
of the electrical wire reaches the terminating point of the
circuit line described in the auxiliary device-based wiring
information while tracking along the electrical wire and the
connections of electrical wires connected to the electrical
wire. However, such a validity determining step is a very
burdensome operation to the designer.

As another validity determining step, the designer manu-
factures actual wire harnesses connected as described in the
region-based connector/wiring information and performs
inspection on the continuity of the terminals of the wire
harnesses corresponding to the starting point and the termi-
nating point of a circuit line described in the auxiliary device-
based wiring information. However, in such a validity deter-
mining step, it is burdensome for the designer to manufacture
the wire harnesses.

The present invention has been made in view of the above
problems, and an object thereof is to provide a wire harness
continuity inspection device, a wire harness continuity
inspection program, and a wire harness continuity inspection
method capable of inspecting for the presence of errors in
connections of electrical wires described in region-based
connector/wiring information using an electronic computer.

Solution to Problem

In order to attain the object, a wire harness continuity
inspection device according to the present invention is char-
acterized by the following aspects (1) to (5).

(1) A wire harness continuity inspection device, including:

a storage unit that stores codes described in auxiliary

device-based wiring information and codes described in
region-based connector/wiring information; and

a control unit that compares a first terminal of a first elec-

trical component and a second terminal of a second
electrical component connected by a circuit line,
described in the auxiliary device-based wiring informa-
tion stored in the storage unit with terminals connected
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to both ends of an electrical wire connecting the first
terminal of the first electrical component and the second
terminal of the second electrical component, described
in the region-based connector/wiring information stored
in the storage unit, wherein
the control unit is configured to
refer to first region-based connector/wiring information to
specify a first certain electrical wire and a second certain
electrical wire of which one end is connected to the other
end of the first certain electrical wire which are
described in the first region-based connector/wiring
information, and regard the first certain electrical wire
and the second certain electrical wire as a single electri-
cal wire,
refer to first auxiliary device-based wiring information to
specify afirst terminal of a first electrical component and
a second terminal of a second electrical component con-
nected by a circuit line, described in the first auxiliary
device-based wiring information,
refer to the first region-based connector/wiring informa-
tion to specify a first electrical wire of which one end is
connected to the first terminal of the first electrical com-
ponent described in the first region-based connector/
wiring information, and
determine whether a terminal connected to the other end of
the first electrical wire is identical to the second terminal
of the second electrical component.
(2) The wire harness continuity inspection device accord-
ing to the configuration (1), wherein
when a terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the control unit refers to the first region-
based connector/wiring information to specify the n-th
electrical wire of which the one end is connected to the
other end of the (n-1)th electrical wire described in the
first region-based connector/wiring information, and
the control unit determines whether a terminal connected
to the other end of the n-th electrical wire is identical to
the second terminal of the second electrical component.
(3) The wire harness continuity inspection device accord-
ing to the configuration (2), wherein
when a terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the control unit refers to the first region-
based connector/wiring information to specify the n-th
electrical wire of which the one end is connected to the
other end of the (n-1)th electrical wire described in the
first region-based connector/wiring information based
on connection means for connecting the other end of the
(n-1)th electrical wire and the one end of the n-th elec-
trical wire, and
(4) The wire harness continuity inspection device accord-
ing to the configuration (2) or (3), wherein
the control unit sequentially records information on the
specified (n-1)th electrical wire, where n is an integer of
2 or more, into the storage unit, and
when a terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is
identical to the second terminal of the second electrical
component, the control unit stores, into the storage unit,
information indicating that the first terminal of the first
electrical component is electrically connected to the sec-
ond terminal of the second electrical component.
(5) The wire harness continuity inspection device accord-
ing to the configuration (4), wherein
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the control unit is configured to

refer to second auxiliary device-based wiring information
to specify the first terminal of the first electrical compo-
nent and the second terminal of the second electrical
component described in the second auxiliary device-
based wiring information,

refer to the information on the (n-1)th electrical wire,
where n is an integer of 2 or more, recorded sequentially
to specify first to (n-1)th wire harnesses connecting the
first terminal of the first electrical component and the
second terminal of the second electrical component,

determine whether the first to (n-1)th wire harnesses
belong to wire harnesses constituting the second region-
based connector/wiring information, and

when the first to (n-1)th wire harnesses are determined to
belong to the wire harnesses, the control unit refers to the
information stored in the storage unit, indicating that the first
terminal of the first electrical component is electrically con-
nected to the second terminal of the second electrical com-
ponent and records information indicating that the first ter-
minal of the first electrical component is electrically
connected to the second terminal of the second electrical
component.

In order to attain the object, a wire harness continuity
inspection method according to the present invention is char-
acterized by the following aspects (6) to (10).

(6) A wire harness continuity inspection method, includ-
ing:

a regarding step of referring to first region-based connec-
tor/wiring information to specify a first certain electrical
wire and a second certain electrical wire of which one
end is connected to the other end of the first certain
electrical wire which are described in the first region-
based connector/wiring information, and regarding the
first certain electrical wire and the second certain elec-
trical wire as a single electrical wire;

a referring step of referring to first auxiliary device-based
wiring information to specify a first terminal of a first
electrical component and a second terminal of a second
electrical component connected by a circuit line,
described in the first auxiliary device-based wiring
information;

a first specifying step of referring to the first region-based
connector/wiring information to specify a first electrical
wire of which one end is connected to the first terminal
of the first electrical component described in the first
region-based connector/wiring information; and

a first determining step of determining whether a terminal
connected to the other end of the first electrical wire is
identical to the second terminal of the second electrical
component.

(7) The wire harness continuity inspection method accord-

ing to the configuration (6), further including:

an n-th specifying step of referring to the first region-based
connector/wiring information to specify an n-th electri-
cal wire of which one end is connected to the other end
of'a (n-1)th electrical wire, described in the first region-
based connector/wiring information when a terminal
connected to the other end of the (n-1) electrical wire,
where n is an integer of 2 or more, is not identical to the
second terminal of the second electrical component; and

an n-th determining step of determining whether a terminal
connected to the other end of the n-th electrical wire is
identical to the second terminal of the second electrical
component.

(8) The wire harness continuity inspection method accord-

ing to the configuration (7), wherein
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when the terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the n-th specifying step includes referring to
the first region-based connector/wiring information to
specify the n-th electrical wire of which the one end is
connected to the other end of the (n—1)th electrical wire
described in the first region-based connector/wiring
information based on connection means for connecting
the other end of the (n-1)th electrical wire and the one
end of the n-th electrical wire.

(9) The wire harness continuity inspection method accord-

ing to the configuration (7) or (8), wherein

the (n—1)th specifying step includes sequentially recording
information on the specified (n—1)th electrical wire,
where n is an integer of 2 or more, and

the n-th specifying step includes recording information
indicating that the first terminal of the first electrical
component is electrically connected to the second ter-
minal of the second electrical component when the ter-
minal connected to the other end of the (n—1)th electrical
wire, where n is an integer of 2 or more, is identical to the
second terminal of the second electrical component.

(10) The wire harness continuity inspection method
according to the configuration (9), further including:

a second referring step of referring to second auxiliary
device-based wiring information to specity the first ter-
minal of the first electrical component and the second
terminal of the second electrical component described in
the second auxiliary device-based wiring information,

a wire harness specifying step of referring to the informa-
tion on the (n-1)th electrical wire, where n is an integer
of 2 or more, recorded sequentially in the (n-1)th speci-
fying step to specify first to (n—1)th wire harnesses con-
necting the first terminal of the first electrical component
and the second terminal of the second electrical compo-
nent, a wire harness determining step of determining
whether the first to (n-1)th wire harnesses specified in
the wire harness specifying step belong to wire har-
nesses constituting the second region-based connector/
wiring information, and

when the first to (n-1)th wire harnesses are determined to
belong to the wire harnesses in the wire harness determining
step, referring to the information recorded in the n-th speci-
fying step, the information indicating that the terminals are
electrically connected to each other, and recording informa-
tion indicating that the first terminal of the first electrical
component is electrically connected to the second terminal of
the second electrical component.

In order to attain the object, a wire harness continuity
inspection program according to the present invention is char-
acterized by the following aspect (11).

(11) A wire harness continuity inspection program for
causing a computer to execute the respective steps of the wire
harness continuity inspection method as defined in any one of
the aspects (6) to (10).

According to the wire harness continuity inspection device
of'the aspects (1) and (2), the wire harness continuity inspec-
tion method of the aspects (6) and (7), and the wire harness
continuity inspection program of the aspect (11), itis possible
to inspect for the presence of errors in connections of electri-
cal wires described in the region-based connector/wiring
information, by using an electronic computer. Moreover, it is
possible to shorten the time necessary for the validity deter-
mining step.

According to the wire harness continuity inspection device
of the aspect (3), the wire harness continuity inspection
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method of the aspect (8), and the wire harness continuity
inspection program of the aspect (11), it is possible to specify
the n-th electrical wire of which one end is connected to the
other end of the (n-1)th electrical wire precisely.

According to the wire harness continuity inspection device
of the aspect (4), the wire harness continuity inspection
method of the aspect (9), and the wire harness continuity
inspection program of the aspect (11), it is possible to output
the history of determination results in the validity determin-
ing step.

According to the wire harness continuity inspection device
of the aspect (5), the wire harness continuity inspection
method of the aspect (10), and the wire harness continuity
inspection program ofthe aspect (11), it is possible to shorten
the validity determining step.

Advantageous Effects of Invention

According to the wire harness continuity inspection
device, the wire harness continuity inspection program, and
the wire harness continuity inspection method of the present
invention, it is possible to inspect for the presence of errors in
connections of electrical wires described in the region-based
connector/wiring information using an electronic computer.

The present invention has been described briefly. The
details of the present invention will be more clearly under-
stood by reading Description of Embodiments with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 indicates diagrams for explaining an electrical com-
ponent connection state, in which FIG. 1(a) is a schematic
view of a circuit line connecting electrical components
described in auxiliary device-based wiring information, and
FIGS. 1(b) to 1(f) are schematic views of connections of
electrical wires connecting electrical components described
in region-based connector/wiring information.

FIG. 2 is a flowchart of a process to be executed by a wire
harness continuity inspection device according to an embodi-
ment of the present invention.

FIG. 3 is a functional block diagram of the wire harness
continuity inspection device according to the embodiment of
the present invention.

FIG. 4A is an example of auxiliary device-based wiring
information.

FIG. 4B is an example of region-based connector/wiring
information.

FIG. 5A is an example of auxiliary device-based wiring
information.

FIG. 5B is an example of region-based connector/wiring
information.

FIG. 5C is an example of a connector name correspon-
dence table.

FIG. 5D is an example of a connector part number corre-
spondence table.

FIG. 6A is an example of auxiliary device-based wiring
information.

FIG. 6B is an example of region-based connector/wiring
information.

FIG. 6C is an example of a JB-connector correspondence
table.

FIG. 6D is an example of a JB terminal connection corre-
spondence table.

FIG. 7A is an example of auxiliary device-based wiring
information.
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FIG. 7B is an example of region-based connector/wiring
information.

FIG. 7C is an example of a JC terminal connection corre-
spondence table.

FIG. 8A is an example of auxiliary device-based wiring
information.

FIG. 8B is an example of region-based connector/wiring
information.

FIG. 9A is an example of auxiliary device-based wiring
information.

FIG. 9B is an example of region-based connector/wiring
information.

FIG. 10 is a flowchart of n-layer inspection to be executed
by the wire harness continuity inspection device according to
the embodiment of the present invention.

FIG. 11A is an example of auxiliary device-based wiring
information.

FIG. 11B is an example of region-based connector/wiring
information.

FIG. 11C is an example of a JB-connector correspondence
table.

FIG. 11D is an example of a JB terminal connection cor-
respondence table.

FIG. 12A is an example of region-based connector/wiring
information before a preliminary electrical wire bonding step
(identical to FIG. 5B).

FIG. 12B is an example of region-based connector/wiring
information after the preliminary electrical wire bonding
step.

FIG. 13 is a diagram illustrating the overview of the pre-
liminary electrical wire bonding step to be executed by the
wire harness continuity inspection device according to the
embodiment of the present invention, in which FIGS. 13(a) to
13(c) are diagrams illustrating a process of the preliminary
electrical wire bonding step.

FIG. 14A is another example of auxiliary device-based
wiring information.

FIG. 14B is another example of region-based connector/
wiring information.

FIG. 14C is another example of a part number correspon-
dence table.

FIG. 15 indicates diagrams for explaining back-tracking to
the branches of multilayer inspection to be executed by the
wire harness continuity inspection device according to the
embodiment of the present invention, in which FIG. 15(a)
shows a case where there is one JB, and FIG. 15() shows a
case where there are two JBs.

FIG. 16 indicates conceptual diagrams showing a method
of recording the result of multilayer inspection to be executed
by the wire harness continuity inspection device according to
the embodiment of the present invention, in which FIGS.
16(a) 10 16(g) are diagrams conceptually showing the statuses
recorded in a certain situation.

FIG. 17 indicates conceptual diagrams showing a method
of recording the result of multilayer inspection to be executed
by the wire harness continuity inspection device according to
the embodiment of the present invention, in which FIGS.
17(a) to 17(f) are diagrams conceptually showing the statuses
recorded in a certain situation.

FIG. 18 indicates conceptual diagrams showing a method
of recording the result of multilayer inspection to be executed
by the wire harness continuity inspection device according to
the embodiment of the present invention, in which FIGS.
18(a)to 18(c) are diagrams conceptually showing the statuses
recorded in a certain situation.

FIG. 19 indicates conceptual diagrams showing a method
of recording the result of multilayer inspection to be executed
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by the wire harness continuity inspection device according to
the embodiment of the present invention (showing a case
where a plurality of electrical wires is connected to a single
electrical wire), in which FIGS. 19(a) to 19(c) are diagrams
conceptually showing the statuses recorded in a certain situ-
ation.

FIG. 20 indicates diagrams for explaining a connection
state of electrical components provided in respective subdi-
vided regions, in which FIG. 20(a) shows a case where an
electrical component E32 is present in a subdivided region C,
and FIG. 20(5) shows a case where the electrical component
E32 is not present in the subdivided region C.

FIG. 21 is a flowchart for improving the efficiency of
multilayer inspection to be executed by the wire harness
continuity inspection device according to the embodiment of
the present invention.

DESCRIPTION OF EMBODIMENTS

Hereinafter, a wire harness continuity inspection device
according to an embodiment of the present invention will be
described. First, an overview of a process to be executed by
the wire harness continuity inspection device according to the
embodiment of the present invention will be described. FIG.
1(a) is a schematic view of a circuit line connecting electrical
components described in auxiliary device-based wiring infor-
mation, and FIGS. 1(b) to 1(f) are schematic views of con-
nections of electrical wires connecting electrical components
described in region-based connector/wiring information.
FIG. 2 shows a flowchart of a process to be executed by the
wire harness continuity inspection device according to the
embodiment of the present invention.

[Overview of Multilayer Inspection]

As described in “Background Art”, the auxiliary device-
based wiring information includes circuit line connection
information showing which electrical component and which
terminals of the electrical component, the starting point and
the terminating point of each of the electrical wires of these
signal line, power line, and ground line are connected to, and
which electrical wires, the signal line is connected to. FIG.
1(a) shows two ECUs which are electrical components, and a
terminal “A01” of one of the ECUss is connected to a terminal
“B01” of the other ECU via a circuit line. First, the wire
harness continuity inspection device according to the
embodiment of the present invention refers to the auxiliary
device-based wiring information to specify a first terminal
(“A01”) of a first electrical component (ECU) and a second
terminal (“B01”) of a second electrical component (ECU)
connected by the circuit line, described in the auxiliary
device-based wiring information (referring step: S201).

On the other hand, as described in “Background Art,” the
region-based connector/wiring information describes wire
harnesses arrangeable in each subdivided region of a target
vehicle while including the electrical wires described in the
actual wiring diagram (that is, while satisfying required
specifications). The wire harness continuity inspection device
according to the embodiment of the present invention refers
to the region-based connector/wiring information to specify a
first electrical wire of which one end is connected to the first
terminal (“A01”) of the first electrical component (ECU)
described in the region-based connector/wiring information
based on the wire harness information described in the
region-based connector/wiring information (first specifying
step: S202). Although there may be a case where it is not
possible to specify the first electrical wire from the region-
based connector/wiring information (S210: N), this case will
be described in “Single-Layer Inspection Algorithm.” In
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“Overview of Multilayer Inspection,” a case where it is pos-
sible to specify the first electrical wire from the region-based
connector/wiring information will be described later.

In FIGS. 1(5) to 1(f), the line width of the electrical wire of
which one end is connected to the first terminal (“A01”) of the
first electrical component (ECU) is larger than the circuit line
of FIG. 1(a). Inthis way, the circuit line and the electrical wire
are distinguished from each other in FIGS. 1(a) to 1(f). How-
ever, two electrical components are often arranged over a
plurality of subdivided regions. In this case, respective wire
harnesses arranged in respective subdivided regions are con-
nected so that the terminals of the two electrical components
are connected. Thus, it cannot be said that the other end of the
first electrical wire W1 specified in the first specifying step is
connected to the second terminal (“B01”) of the second elec-
trical component (ECU) in the same subdivided region 1 as
shown in FIG. 1(4).

Therefore, based on such a situation, first, the wire harness
continuity inspection device according to the embodiment of
the present invention determines whether a terminal con-
nected to the other end of the first electrical wire is identical
to the second terminal (“B01”) of the second electrical com-
ponent (ECU) (first determining step: S203). As shown in
FIG. 1(b), when it is determined that the other end of the first
electrical wire W1 is connected to the second terminal
(“B01”) of the second electrical component (ECU) in the
same subdivided region 1 and is identical to the second ter-
minal (“B01”) of the second electrical component (ECU)
described in the auxiliary device-based wiring information
(S203:Y), it is regarded that the first terminal (“A01”) of the
first electrical component (ECU) described in the region-
based connector/wiring information is electrically connected
to the second terminal (“B01”) of the second electrical com-
ponent (ECU) (continuity success: S207). In this way, a valid-
ity determining step regarding the circuit line of FIG. 1(a)
ends.

On the other hand, in the wire harness continuity inspection
device according to the embodiment of the present invention,
in the first determining step, there may be a case where the
terminal connected to the other end of the first electrical wire
is not identical to the second terminal (“B01”) of the second
electrical component (ECU) (S203: N). In this case, the wire
harness continuity inspection device according to the
embodiment of the present invention refers to the region-
based connector/wiring information to specify the second
electrical wire of which one end is connected to the other end
of' the first electrical wire described in the region-based con-
nector/wiring information based on the wire harness infor-
mation described in the region-based connector/wiring infor-
mation (second specifying step: S204). The second
specifying step will be described in detail. For example, as
shown in FIG. 1(c), an auxiliary device (in FIG. 1(c), a ter-
minal “C01” is connected to the other end of the electrical
wire W1, and the terminal “C01” is accommodated in a con-
nector C1) connected to the other end of the first electrical
wire W1 is specified from the information on a wire harness
arranged in the subdivided region 1, an auxiliary device (a
connector C2 in FIG. 1(¢)) fitted to the connector C1 is
specified from the information on a wire harness arranged in
a subdivided region 2 adjacent to the subdivided region 1, and
the second electrical wire W2 of which one end is connected
to a terminal “C02” connected to the terminal “C01” among
the terminals accommodated in the connector C2 is specified.

Furthermore, the wire harness continuity inspection device
according to the embodiment of the present invention deter-
mines whether a terminal connected to the other end of the
second electrical wire is identical to the second terminal
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(“B01”) of the second electrical component (ECU) (second
determining step: S205). As shown in FIG. 1(c), when it is
determined that the other end of the second electrical wire W2
is connected to the second terminal (“B01”) of the second
electrical component (ECU) in the subdivided region 2, and is
identical to the second terminal (“B01”) of the second elec-
trical component (ECU) described in the auxiliary device-
based wiring information (S205:Y), it is regarded that the first
terminal (“A01”) of the first electrical component (ECU)
described in the region-based connector/wiring information
is electrically connected to the second terminal (“B01”) of the
second electrical component (ECU) (continuity success:
S207). In this way, the validity determining step regarding the
circuit line of FIG. 1(a) ends.

However, in the wire harness continuity inspection device
according to the embodiment of the present invention, in the
second determining step, there may be a case where the
terminal connected to the other end of the second electrical
wire is not identical to the second terminal (“B01”) of the
second electrical component (ECU). In this case, the wire
harness continuity inspection device according to the
embodiment of the present invention refers to the region-
based connector/wiring information to specify a third electri-
cal wire of which one end is connected to the other end of the
second electrical wire described in the region-based connec-
tor/wiring information based on the wire harness information
described in the region-based connector/wiring information
(third specifying step: S204). The third specifying step will be
described in detail. For example, as shown in FIG. 1(d), an
auxiliary device (in FIG. 1(d), a terminal “C03” is connected
to the other end of the electrical wire W2, and the terminal
“C03” is accommodated in a connector C3) connected to the
other end of the second electrical wire W2 is specified from
the information on a wire harness arranged in the subdivided
region 2, an auxiliary device (a connector C4 in FIG. 1(d))
fitted to the connector C3 is specified from the information on
a wire harness arranged in a subdivided region 3 adjacent to
the subdivided region 2, and a third electrical wire W3 of
which one end is connected to the terminal “C04” connected
to the terminal “C03” among the terminals accommodated in
the connector C4 is specified.

Furthermore, the wire harness continuity inspection device
according to the embodiment of the present invention deter-
mines whether a terminal connected to the other end of the
third electrical wire is identical to the second terminal
(“B01”) of the second electrical component (ECU) (third
determining step: S205). As shown in FIG. 1(d), when it is
determined that the other end of the third electrical wire W3
is connected to the second terminal (“B01”) of the second
electrical component (ECU) in the subdivided region 3, and is
identical to the second terminal (“B01”) of the second elec-
trical component (ECU) described in the auxiliary device-
based wiring information, it is regarded that the first terminal
(“A01”) of the first electrical component (ECU) described in
the region-based connector/wiring information is electrically
connected to the second terminal (“B01”) of the second elec-
trical component (ECU) (continuity success: S207). In this
way, the validity determining step regarding the circuit line of
FIG. 1(a) ends.

In the third determining step (S205), when the terminal
connected to the other end of the third electrical wire is not
identical to the second terminal (“B01”) of the second elec-
trical component (ECU), if the wire harness information
described in the region-based connector/wiring information
includes information on the fourth, fifth, . . ., and n-th elec-
trical wires W4, W5, . . ., and Wn, the fourth, fifth, . . ., and
n-th specifying steps (S204) and the fourth, fifth, . . ., and n-th
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determining steps (S205) are sequentially performed while
raising n (S209) (where n is an integer of 2 or more).

On the other hand, when the information on the electrical
wire Wn connected to the electrical wire W(n—-1) is not
present in the wire harness information described in the
region-based connector/wiring information (S206: N, where
n is an integer of 2 or more), and in the n-th specifying step,
it is not possible to specify the n-th electrical wire Wn, so that
the (n-1)th electrical wire W(n-1) is not identical to the
second terminal (“B01”") of the second electrical component
(ECU) described in the auxiliary device-based wiring infor-
mation, it is regarded that the first terminal (“A01”") of the first
electrical component (ECU) described in the region-based
connector/wiring information is not electrically connected to
the second terminal (“B01”) of the second electrical compo-
nent (ECU) (continuity fail: S208). In this way, the validity
determining step regarding the circuit line of FIG. 1(a) ends.

In FIGS. 1(a) to 1(d), an overview of a case where connec-
tors of respective wire harnesses arranged in respective sub-
divided regions are connected to form electrical wires con-
nected over a plurality of subdivided regions, and the
terminals of two electrical components are connected by the
electrical wires has been mainly described. In addition to
connecting the electrical wires over a plurality of subdivided
regions by a connector, there is a case where electrical wires
are connected viaaJB oraJC (see F1G. 1(e)). Moreover, there
is also a case where a plurality of electrical wires is connected
in a single subdivided region (see FIG. 1(f)). An overview of
a process to be executed by the wire harness continuity
inspection device according to the embodiment of the present
invention with respect to the two cases will be described.
First, a case where the electrical wires are connected via a JB
will be described. The first specifying step (S202) and the first
determining step (S203) are the same as those of the case
where the electrical wires are connected over a plurality of
subdivided regions by a connector, and description thereof
will not be provided. Moreover, the reasoning of the case
where the electrical wires are connected via a JC is the same
as that of the case where the electrical wires are connected via
a JB, and description thereof will not be provided.

In the wire harness continuity inspection device according
to the embodiment of the present invention, a case where in
the first determining step (S203), the terminal connected to
the other end of the first electrical wire is not identical to the
second terminal (“B01”") of the second electrical component
(ECU) (8203: N) will be described. In this case, the wire
harness continuity inspection device according to the
embodiment of the present invention refers to the region-
based connector/wiring information to specify the second
electrical wire of which one end is connected to the other end
of' the first electrical wire described in the region-based con-
nector/wiring information based on the wire harness infor-
mation described in the region-based connector/wiring infor-
mation (second specifying step: S204). The second
specifying step will be described in detail. As shown in FIG.
1(e), an auxiliary device (in FIG. 1(e), a terminal “#01” is
connected to the other end of the electrical wire W1, and the
terminal “#01” is accommodated in a connector Ca) con-
nected to the other end of the first electrical wire W1 is
specified from the information on a wire harness arranged in
the subdivided region 1, and a JB having a connector fitting
position A fitted to the connector Ca is specified from a
correspondence table (details of the correspondence table
will be described in “Details of JB Inspection”). Moreover,
connector fitting positions B and D connected to the connec-
tor fitting position A via an electrical wire or a bus bar in the
JB are specified, and second electrical wires W21 and W22 of
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which one set of ends are connected to terminals “%01” and
“#03” accommodated in respective connectors Cb and Cd to
which the respective connector fitting positions B and D are
fitted are specified.

Furthermore, the wire harness continuity inspection device
according to the embodiment of the present invention deter-
mines whether a terminal connected to the other end of the
second electrical wire is identical to the second terminal
(“B01”) of the second electrical component (ECU) (second
determining step: S205). As shown in FIG. 1(e), when it is
determined that one of the other ends of the second electrical
wires W21 or W22 is connected to the second terminal
(“B01”) of the second electrical component (ECU) in the
subdivided region 2, and is identical to the second terminal
(“B01”) of the second electrical component (ECU) described
in the auxiliary device-based wiring information, it is
regarded that the first terminal (“A01”) of the first electrical
component (ECU) described in the region-based connector/
wiring information is electrically connected to the second
terminal (“B01”) of the second electrical component (ECU)
(continuity success: S207). In this way, the validity determin-
ing step regarding the circuit line of FIG. 1(e) ends.

When the electrical wires are connected via a JB (or a JC),
since a number of electrical wires may be connected to a
single electrical wire, it is necessary to determine whether the
other end of each of these electrical wires is identical to the
terminating point of the circuit line. This is an aspect different
from that of a case where the electrical wires are connected
over a plurality of subdivided regions by a connector.

Subsequently, an overview of a process to be executed by
the wire harness continuity inspection device according to the
embodiment of the present invention when a plurality of
electrical wires is connected in a single subdivided region will
be described. The first specifying step (S202) and the first
determining step (S203) are the same as those of the case
where the electrical wires are connected over a plurality of
subdivided regions by a connector, and description thereof
will not be provided.

In the wire harness continuity inspection device according
to the embodiment of the present invention, a case where in
the first determining step (S203), the terminal connected to
the other end of the first electrical wire is not identical to the
second terminal (“B01”") of the second electrical component
(ECU) (8203: N) will be described. In this case, the wire
harness continuity inspection device according to the
embodiment of the present invention refers to the region-
based connector/wiring information to specify the second
electrical wire of which one end is connected to the other end
of' the first electrical wire described in the region-based con-
nector/wiring information based on the wire harness infor-
mation described in the region-based connector/wiring infor-
mation (second specifying step: S204). The second
specifying step will be described in detail. For example, as
shown in FIG. 1(f), a connection point (in FIG. 1(f), the other
end of the electrical wire W1 is connected to one end of
another electrical wire, for example, by welding or butt-join-
ing, and “% E1” is assigned as a number identifying the
welding or butt-joining point) connected to the other end of
the first electrical wire W1 is specified from the information
on awire harness arranged in the subdivided region 1, and the
second electrical wire W2 of which one end is connected to
the connection point “%E1” is specified.

Furthermore, the wire harness continuity inspection device
according to the embodiment of the present invention deter-
mines whether the terminal connected to the other end of the
second electrical wire is identical to the second terminal
(“B01”) of the second electrical component (ECU) (second
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determining step: S205). As shown in FIG. 1(f), when it is
determined that the other end of the second electrical wire W2
is connected to the second terminal (“B01”) of the second
electrical component (ECU) in the subdivided region 1, and is
identical to the second terminal (“B01”) of the second elec-
trical component (ECU) described in the auxiliary device-
based wiring information, it is regarded that the first terminal
(“A01”) of the first electrical component (ECU) described in
the region-based connector/wiring information is electrically
connected to the second terminal (“B01”) of the second elec-
trical component (ECU) (continuity success: S207). In this
way, the validity determining step regarding the circuit line of
FIG. 1(f) ends.

Hereinabove, an overview of a process to be executed by
the wire harness continuity inspection device according to the
embodiment of the present invention has been described. As
described with reference to FIGS. 1(a) to 1(f), the wire har-
ness continuity inspection device according to the embodi-
ment of the present invention refers to the auxiliary device-
based wiring information to specify the starting point and the
terminating point of the circuit line and recursively analyzes
whether the other end of the first electrical wire of which one
end is connected to the starting point of the circuit line speci-
fied by referring to the region-based connector/wiring infor-
mation or the other end of the n-th electrical wire (where n is
an integer of 2 or more) of which one end is connected to the
other end of the (n-1)th electrical wire is identical to the
terminating point of the circuit line, or the n-th electrical wire
Wh is not present, so that the (n-1)th electrical wire W(n-1)
is not identical to the terminating point of the circuit line. As
above, the process of specifying the electrical wires of the first
electrical wire W1, the second electrical wire W2, . .., and the
N-th electrical wire WN and the process of determining
whether the other end of each of these electrical wires is
identical to the terminating point of the circuit line will be
collectively referred to as “multilayer inspection.” Moreover,
within the “multilayer inspection,” the process of specitying
the first electrical wire W1 of which one end is connected to
the starting point of the circuit line (first specifying step:
S202) and determining whether the other end of the electrical
wire W1 is identical to the terminating point of the circuit line
(first determining step: S203) will be referred to as “single-
layer inspection.” Furthermore, the process of specifying the
n-th electrical wire Wn (where n is an integer of 2 or more)
(n-th specifying step: S204) and determining whether the
other end of the electrical wire Wn is identical to the termi-
nating point of the circuit line (n-th determining step: S205),
including the process of S206 and S209 will be referred to as
“n-layer inspection.” For example, FIG. 1(b) is a case where
it is determined by single-layer inspection that the other end
of the first electrical wire W1 is identical to the terminating
point of the circuit line, FIGS. 1(¢), 1(e), and 1(f) are a case
where it is determined by 2-layer inspection that the other end
of the second electrical wire W2 (the second electrical wire
W22 in the case of FIG. 1(e)) is identical to the terminating
point of the circuit line, and FIG. 1(d) is a case where it is
determined by 3-layer inspection that the other end of the
third electrical wire W3 is identical to the terminating point of
the circuit line.

Hereinafter, details of the multilayer inspection to be
executed by the wire harness continuity inspection device
according to the embodiment of the present invention will be
described. First, the configuration of the wire harness conti-
nuity inspection device according to the embodiment of the
present invention will be described with reference to the
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functional block diagram shown in FI1G. 3, of the wire harness
continuity inspection device according to the embodiment of
the present invention.

[Configuration of Wire Harness Continuity Inspection
Device]

The wire harness continuity inspection device according to
the embodiment of the present invention is configured to
include an input unit 311, a database unit 312, a program
storage unit 313, a data storage unit 314, a display unit 315,
and a processing unit 316. When the wire harness continuity
inspection device of the present invention is configured as a
general-purpose PC, for example, the input unit 311 is real-
ized as various input interfaces such as a keyboard, a mouse,
and a number pad. The database unit 312 and the program
storage unit 313 are realized as a hard disk drive (HDD), the
data storage unit 314 is realized as a RAM (Random Access
Memory), the display unit 315 is realized as various output
devices such as a CRT display or a liquid crystal display, and
the processing unit 316 is realized as a CPU (Central Process-
ing Unit). The data of the auxiliary device-based wiring infor-
mation, the data of the region-based connector/wiring infor-
mation of necessary, the data of the actual wiring diagram
prepared based on the auxiliary device-based wiring informa-
tion), and the data of the auxiliary device specification table
are stored in the database unit 312. Moreover, programs for
allowing the processing unit 316 to execute the multilayer
inspection and “Preliminary Electrical Wire Bonding Step”
described later are recorded in the program storage unit 313.
Moreover, data input and output to and from the processing
unit 316 executing the multilayer inspection and the prelimi-
nary electrical wire bonding step are recorded in the data
storage unit 314. A person who instructs the wire harness
continuity inspection device of the present invention to
execute the multilayer inspection performs various opera-
tions for allowing the processing unit 316 to perform compu-
tation using the input unit 311 while viewing the display unit
315.

Subsequently, details of an algorithm of the multilayer
inspection will be described. The multilayer inspection is
classified into single-layer inspection and n-layer inspection,
and first, the details of the single-layer inspection algorithm
will be described.

[Details of Single-Layer Inspection]

(Auxiliary Device-Based Wiring Information and Region-
Based Connector/Wiring Information)

When executing the single-layer inspection, first, some
information is extracted from the auxiliary device-based wir-
ing information and the region-based connector/wiring infor-
mation. The information extracted from the auxiliary device-
based wiring information and the region-based connector/
wiring information will be described with reference to an
example ofthe auxiliary device-based wiring information and
the region-based connector/wiring information, shown in
FIGS. 4A and 4B.

As shown in FIG. 4A, the auxiliary device-based wiring
information is made up of three elements of system name;
F-part name and terminal; and T-part name and terminal. The
column of F-part name and the column of terminal adjacent to
the column of F-part name form a pair. Similarly, the column
of T-part name and the column of terminal adjacent to the
column of T-part name form a pair. Each row of the arrange-
ment forming the auxiliary device-based wiring information
represents the starting point and the terminating point of one
circuit line described in the auxiliary device-based wiring
information. For example, the first row of FIG. 4A represents
acircuit line of which the starting point is a terminal “A01” of
an electrical component “MAIN_ECU” in the auxiliary
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device-based wiring information described in a system
“ABS” (see the columns of F-part name and terminal), and of
which the terminating point is a terminal “A02” of an electri-
cal component “ABS_SWITCH.” As above, the column of
system name stores information on the name of a system
mounted on a vehicle, the columns of F-part name and termi-
nal store information on the name of an electrical component
serving as a starting point (From) and the identification num-
ber of a terminal of the electrical component, and the columns
of T-part name and terminal store information on the name of
an electrical component serving as the terminating point (To)
and the identification number of a terminal of the electrical
component.

Moreover, the first to third rows of FIG. 4A represent the
circuit lines in the auxiliary device-based wiring information
described in the system “ABS,” the fourth to sixth rows rep-
resent the circuit lines in the auxiliary device-based wiring
information described in the system “A/C,” and the seventh to
ninth rows represent the circuit lines in the auxiliary device-
based wiring information described in the system “METER.”
The auxiliary device-based wiring information made up of
these elements can be prepared by extracting the information
on the above-described elements from the data of the auxil-
iary device-based wiring information. In this case, as can be
understood from that fact that the circuit lines of a plurality of
systems are included in one set of auxiliary device-based
wiring information, the auxiliary device-based wiring infor-
mation is made up of the data of a plurality of sets of auxiliary
device-based wiring information for the vehicle (one set of
auxiliary device-based wiring information is provided for one
system). The prepared auxiliary device-based wiring infor-
mation is stored in the data storage unit 314.

On the other hand, as shown in FIG. 4B, the region-based
connector/wiring information is made up of three elements
of: drawing part number, F-connector name, connector part
number, terminal, cavity number (hereinafter simply referred
to as C/N), and F-part number; and T-connector name, con-
nector part number, terminal, C/N, and T-part number. The
five columns of F-connector name to F-part number form a
group. Similarly, the five columns of T-connector name to
T-part number form a group. Each row of the arrangement
forming the region-based connector/wiring information rep-
resents terminals connected to both ends of one electrical
wire described in the region-based connector/wiring informa-
tion. For example, the second row of FIG. 4B shows an
electrical wire of which one end is connected to a terminal
“Z03” accommodated in a C/N “9” of a connector identified
by connector name “WtoW-E53” and connector part number
“111-000-111” in a wire harness identified by identification
number “111,” arranged in a subdivided region identified by
identification number “E11,” (see the columns of F-connector
name, connector part number, terminal, and C/N; information
is stored in the column of F-part number when the terminal is
accommodated in a JC, and the purpose thereof will be
described in “Details of JC Inspection™) and of which the
other end is connected to a terminal “Z02” accommodated in
the C/N “9” of the connector identified by connector name
“WtoW-E51” and connector part number “111-000-111" (see
the columns of T-connector name, connector part number,
terminal, C/N; information is stored in the column of T-part
number when the terminal is accommodated in the JC, and the
purpose thereof will be described in “Details of JC Inspec-
tion”). As above, a portion before “-” in the drawing part
number stores the identification information of a subdivided
region of the vehicle, and the portion after “-” stores the
identification information of the wire harness (although the
information of the drawing part number is made up of two sets



US 9,272,674 B2

17

of information of the identification information of the subdi-
vided region and the identification information of the wire
harness, the identification information of the subdivided
region and the identification information of the wire harness
may be described in the region-based connector/wiring infor-
mation as different information instead of using the drawing
part number). The columns of F-connector name, connector
part number, terminal, and C/N store the identification infor-
mation of an auxiliary device connected to one end of the
electrical wire. The columns of T-connector name, connector
part number, terminal, and C/N store the identification infor-
mation of an auxiliary device connected to the other end of the
electrical wire. When an end portion of an electrical wire is
connected to an auxiliary device, the name of the auxiliary
device is stored in the F-connector name and the T-connector
name. When the end portion of the electrical wire is con-
nected to an electrical component, the name of the electrical
component is stored as information. For example, the name
“J/C-1” of an electrical component is stored in the F-connec-
tor name on the first row of the region-based connector/wiring
information.

Moreover, the arrangement at the top of FIG. 4B shows
terminals connected to both ends of an electrical wire
included in a wire harness identified by drawing part number
“E11-111” The arrangement in the middle shows terminals
connected to both ends of an electrical wire included in a wire
harness identified by drawing part number “E12-111.” The
arrangement at the bottom shows terminals connected to both
ends of an electrical wire included in a wire harness identified
by drawing part number “E41-111.” The region-based con-
nector/wiring information made up of these elements can be
prepared by extracting information on the above-described
elements from the data of the region-based connector/wiring
information. The prepared region-based connector/wiring
information is stored in the data storage unit 314.

(Single-Layer Inspection Algorithm)

Next, details of a single-layer inspection algorithm will be
described with reference to FIGS. 4A and 4B. As described in
“Overview of Multilayer Inspection,” the single-layer inspec-
tion includes the process of specifying the first electrical wire
W1 of which one end is connected to the starting point of a
circuit line (first specifying step: S202) and determining
whether the other end of the electrical wire W1 is identical to
the terminating point of the circuit line (first determining step:
S203). In order to realize this process, the auxiliary device-
based wiring information and the region-based connector/
wiring information described in “Auxiliary Device-based
Wiring Information and Region-based Connector/Wiring
Information” are used.

First, one optional row constituting the arrangement of the
auxiliary device-based wiring information is extracted by
referring to the auxiliary device-based wiring information. In
the following description, for better understanding of the
single-layer inspection algorithm, a case where the first row
of FIG. 4A is extracted will be described. When the validity
determining step for the corresponding row ends, the validity
determining step for another row is performed until the valid-
ity determining step is performed for all of the rows.

Subsequently, the information on F-part name and terminal
thereof and the information on T-part name and terminal
thereof are referred to within one row extracted from the
arrangement of the auxiliary device-based wiring informa-
tion. As shown in FIG. 4A, the F-part name is “MAIN_ECU.”
and the terminal thereof is “A01.” Moreover, the T-part name
is “ABS_SWITCH,” and the terminal thereof is “A02.” Here-
inafter, the terminal paired with the F-part name will be
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referred to as an F-side terminal. Moreover, the terminal
paired with the T-part name will be referred to as a T-side
terminal.

Subsequently, it is checked whether there is a terminal
identical to the F-side terminal “A01” among the terminals in
the same group as the F-connector name or the terminals in
the same group as the T-connector name by referring to the
entire arrangement of the region-based connector/wiring
information. Here, if the terminal identical to the F-side ter-
minal “A01” is not present, it is regarded that the first elec-
trical wire is not present (S210 of FIG. 2: N, hereinafter a
process corresponding to a determination result of “No” will
bereferred to as “N”), and a determination result of continuity
fail is obtained (a process “back-tracking inspection” S211
executed subsequent to this determination will be described
in “Back-tracking Inspection” described later). This is
because the F-side terminal itself described in the auxiliary
device-based wiring information is not described in the
region-based connector/wiring information.

If the terminal identical to the F-side terminal “A01” is
present, it is checked whether there is a connector name
identical to the F-part name “MAIN_ECU” among the F-con-
nector names or the T-connector names in the same group as
the terminal. Here, if the connector name identical to the
F-part name “MAIN_ECU?” is not present, it is regarded that
the first electrical wire is not present (S210 of FIG. 2: N), and
a determination result of continuity fail is obtained (a process
“back-tracking inspection” S211 executed subsequent to this
determination will be described in “Back-tracking Inspec-
tion” described later). This is because an electrical compo-
nent itself identified by the F-part name “MAIN_ECU”
described in the auxiliary device-based wiring information is
not described in the region-based connector/wiring informa-
tion. It can be understood from FIG. 4B that the first row of the
bottom arrangement of the region-based connector/wiring
information includes an F-connector name identical to the
F-part name “MAIN_ECU” and a terminal identical to the
F-side terminal “A01” on the same group as the F-connector
name.

When the F-connector name or the T-connector name iden-
tical to the F-part name “MAIN_ECU” is present, subse-
quently, it is checked whether a terminal on the other end side,
in the same group as the T-connector name or a terminal on
the other end side, in the same group as the F-connector name
among one row of the region-based connector/wiring infor-
mation including the F-connector name or the T-connector
name is identical to the T-side terminal “A02.” Here, if the
terminal is not identical to the T-side terminal “A02,” the
inspection transitions to 2-layer inspection. It can be under-
stood from FIG. 4B that in the first row of the bottom arrange-
ment of the region-based connector/wiring information, a
terminal in the same group as the T-connector name is iden-
tical to the T-side terminal “A02.”

When the terminal on the other end side in the same group
as the T-connector name or the terminal on the other end side
in the same group as the F-connector name, identical to the
T-side terminal “A02” is present, subsequently, it is checked
whether the T-connector name or the F-connector name in the
same group as the terminal is identical to the T-part name
“ABS_SWITCH.” Here, ifthe connector name is not identical
to the T-part name “ABS_SWITCH,” the inspection transi-
tions to 2-layer inspection. It can be understood from FIG. 4B
that in the first row of the bottom arrangement of the region-
based connector/wiring information, the T-connector name is
identical to the T-part name “ABS_SWITCH.”

Even when the name described in the F-part name or the
T-part name of the auxiliary device-based wiring information
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and the name described in the F-connector name or the T-con-
nector name of the region-based connector/wiring informa-
tion represent the same electrical component or auxiliary
device, the notations of the names may be different. In this
case, a name library indicating the correspondence between
the names is prepared separately, and a connector name iden-
tical to the F-part name or the T-part name of the auxiliary
device-based wiring information is specified from the F-con-
nector name or the T-connector name of the region-based
connector/wiring information by referring to the name
library. Alternatively, before performing the validity deter-
mining step, the F-part name or the T-part name of the auxil-
iary device-based wiring information or the F-connector
name or the T-connector name of the region-based connector/
wiring information is replaced with the other name by refer-
ring to the name library, and then, the validity determining
step is performed. The same is applied to the n-layer inspec-
tion described later and the back-tracking inspection
described later.

When proceeding to the 2-layer inspection, it is necessary
to record the drawing part number, the T-connector name on
the other end side, the connector part number, the terminal,
the C/N, and the T-part number, or the drawing part number,
the F-connector name on the other end side, the connector
part number, the terminal, the C/N, and the F-part number in
the data storage unit 314. This is because these sets of infor-
mation are information on the other end of the first electrical
wire W1 specified by the single-layer inspection, and these
sets of information are required in order to specify one end of
the second electrical wire W2 by the 2-layer inspection.

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the F-part name and the terminal thereof
and the information on the T-part name and the terminal
thereof are included in the information on the F-connector
name and the terminal thereof and the information on the
T-connector name and the terminal thereofis retrieved within
one row extracted from the arrangement of the auxiliary
device-based wiring information. As shown in FIGS. 4A and
4B, when identical information is discovered (the first row of
the auxiliary device-based wiring information of FIG. 4A is
identical to the first row of the region-based connector/wiring
information at the bottom of FIG. 4B), it can be regarded that
the starting point and the terminating point of the circuit line
represented by one row extracted from the arrangement of the
auxiliary device-based wiring information are electrically
connected by the electrical wire represented by the corre-
sponding one row of the region-based connector/wiring infor-
mation (continuity success). On the other hand, when identi-
cal information is not discovered, as described above, in the
course of the inspection, it is regarded that the starting point
and the terminating point of the circuit line represented by one
row extracted from the arrangement of the auxiliary device-
based wiring information are not electrically connected (con-
tinuity fail), or the inspection transitions to the 2-layer inspec-
tion.

However, as described above, the single-layer inspection is
the process of specifying the first electrical wire W1 of which
one end is connected to the starting point of the circuit line
(first specifying step: S202) and determining whether the
other end of the electrical wire W1 is identical to the termi-
nating point of the circuit line (first determining step: S203).
This process assumes that the electrical components serving
as the starting point and the terminating point of the circuit
line are reliably fitted to one end and the other end of the first
electrical wire W1 by connectors, and that the terminal on the
electrical component side is electrically connected to the one
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end or the other end of the first electrical wire W1. If this
assumption is false, that is, if there is an error in a combination
of connectors between the electrical components serving as
the starting point and the terminating point of the circuit line
and the one end and the other end of the first electrical wire
W1, even if a determination result of continuity success is
obtained through the first specifying step and the first deter-
mining step, they are not actually electrically connected.
Thus, in the following description, the single-layer inspection
algorithm in which the validity of the combination of connec-
tors between the electrical components serving as the starting
point and the terminating point of the circuit line and the one
end and the other end of the first electrical wire W1 is added
to the process described with reference to FIGS. 4A and 4B
will be described with reference to FIGS. 14A to 14C. FIGS.
14A to 14C show another example of the auxiliary device-
based wiring information, the region-based connector/wiring
information, and the part number correspondence table. Since
the region-based connector/wiring information of F1IG. 14B is
the same as that of FIG. 4A, description thereof will not be
provided.

The auxiliary device-based wiring information is made up
of three elements: system name; F-part name, part number,
terminal, and C/N; and T-part name, part number, terminal,
and C/N, shown in FIG. 14A. That is, part number and C/N
corresponding to F-part name and part number and C/N cor-
responding to T-part name are added to the auxiliary device-
based wiring information shown in FIG. 4A. The column of
F-part name and the columns of part number, terminal, and
C/N arranged to the right of the column of F-part name form
a pair. Similarly, the column of T-part name and the columns
of part number, terminal, and C/N arranged to the right of the
column of T-part name form a pair. Each row of the arrange-
ment forming the auxiliary device-based wiring information
represents the starting point and the terminating point of one
circuit line described in the auxiliary device-based wiring
information. For example, the first row of FIG. 14A repre-
sents a circuit line of which the starting point is a terminal
“A01” accommodated in a C/N “4” of an electrical compo-
nent-side connector identified by a part number “K-000-111"
included in an electrical component “MAIN_ECU” in the
auxiliary device-based wiring information described in a sys-
tem “ABS” (see the columns of F-part name, part number,
terminal, and C/N), and of which the terminating point is a
terminal “A02” accommodated in a C/N “4” of a part number
“K-000-112" included in an electrical component “ABS_
SWITCH.” As above, the column of system name stores
information on the name of a system mounted on a vehicle,
the columns of F-part name, part number, terminal, and C/N
store information on the name of an electrical component
serving as a starting point (From), the identification number
of'a connector included in the electrical component, and the
identification numbers of the terminal and the C/N included
in the connector, and the columns of T-part name, part num-
ber, terminal, and C/N store information on the name of an
electrical component serving as the terminating point (To),
the identification number of a connector included in the elec-
trical component, and the identification numbers of the ter-
minal and the C/N included in the connector.

Moreover, the first to third rows of FIG. 14A represent the
circuit lines in the auxiliary device-based wiring information
described in the system “ABS,” the fourth to sixth rows rep-
resent the circuit lines in the auxiliary device-based wiring
information described in the system “A/C,” and the seventh to
ninth rows represent the circuit lines in the auxiliary device-
based wiring information described in the system “METER.”
The auxiliary device-based wiring information made up of
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these elements can be prepared by extracting the information
on the above-described elements from the data of the auxil-
iary device-based wiring information. In this case, as can be
understood from that fact that the circuit lines of a plurality of
systems are included in one set of auxiliary device-based
wiring information, the auxiliary device-based wiring infor-
mation is made up of the data of a plurality of sets of auxiliary
device-based wiring information for the vehicle (one set of
auxiliary device-based wiring information is provided for one
system). The prepared auxiliary device-based wiring infor-
mation is stored in the data storage unit 314.

Furthermore, the part number correspondence table will be
described. As shown in FIG. 14C, the part number correspon-
dence table is made up of a pair of two arrangements of part
number and connector part number. The column of part num-
ber stores information on the identification number of a con-
nector included in an electrical component, and the column of
connector part number stores information on a connector part
number that can be fitted to the connector specified by the part
number. The part number correspondence table shows that
the part number and the connector part number adjacent to
each other are in a fitted relation. For example, the first row of
FIG. 14C shows that a connector on an electrical component
side identified by the part number “K-000-111" and a con-
nector specified by the connector part number “111-000-111
are in a fitted relation. The part number correspondence table
made up of these elements can be prepared by extracting
information on the above-described elements from the data of
the region-based connector/wiring information. The prepared
connector name correspondence table is stored in the data
storage unit 314.

Subsequently, the single-layer inspection algorithm in
which the validity of the combination of the electrical com-
ponents serving as the starting point and the terminating point
of'the circuit line and the one end and the other end of the first
electrical wire W1 is added to the process described with
reference to FIGS. 4A and 4B will be described.

First, one optional row constituting the arrangement of the
auxiliary device-based wiring information is extracted by
referring to the auxiliary device-based wiring information. In
the following description, for better understanding of the
single-layer inspection algorithm, a case where the first row
of FIG. 14A is extracted will be described. When the validity
determining step for the corresponding row ends, the validity
determining step for another row is performed until the valid-
ity determining step is performed for all of the rows.

The information on F-part name, part number thereof, ter-
minal thereof, and C/N thereof, and the information on T-part
name, part number thereof, terminal thereof, and C/N thereof
are referred to within one row extracted from the arrangement
of the auxiliary device-based wiring information. As shown
in FIG. 14A, the F-part name is “MAIN_ECU,” the part
number thereofis “K-000-111,” the terminal thereofis “A01,”
and the C/N thereof is “4.” Moreover, the T-part name is
“ABS_SWITCH,” the part number thereof is “K-000-111,”
the terminal thereof is “A02,” and the C/N thereof is “4.”
Hereinafter, the part number, the terminal, and the C/N paired
with the F-part name will be referred to as an F-side part
number, an F-side terminal, and an F-side C/N. Moreover, the
part number, the terminal, and the C/N paired with the T-part
name will be referred to as a T-side part number, a T-side
terminal, and a T-side C/N.

Subsequently, it is checked whether there is a terminal
identical to the F-side terminal “A01”” among the terminals in
the same group as the F-connector name or the terminals in
the same group as the T-connector name by referring to the
entire arrangement of the region-based connector/wiring
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information. Here, if the terminal identical to the F-side ter-
minal “A01” is not present, it is regarded that the first elec-
trical wire is not present (S210 of FIG. 2: N), and a determi-
nation result of continuity fail is obtained (a process “back-
tracking inspection” S211 executed subsequent to this
determination will be described in “Back-tracking Inspec-
tion” described later). This is because the F-side terminal
itself described in the auxiliary device-based wiring informa-
tion is not described in the region-based connector/wiring
information.

When the terminal identical to the F-side terminal “A01” is
present, subsequently, it is checked whether there is a C/N
identical to the F-side C/N “4” among the C/Ns in the same
group as the terminal. Here, if the C/N identical to the F-side
C/N “4” is not present, it is regarded that the first electrical
wire is not present (S210 of FIG. 2: N), and a determination
result of continuity fail is obtained (a process “back-tracking
inspection” S211 executed subsequent to this determination
will be described in “Back-tracking Inspection” described
later). This is because an electrical component itselfidentified
by the F-part name “MAIN_ECU” described in the auxiliary
device-based wiring information is not described in the
region-based connector/wiring information.

When the terminal identical to the F-side C/N “4” is
present, by referring to the F-side part number “K-000-111,”
it is checked whether a row in which the part number is
identical to the identification information “K-000-111" is
present in the part number correspondence table. It can be
understood from FIG. 14C that “K-000-111" is included in
the part number on the first row, and a connector part number
paired with the part number “K-000-111" is “111-000-111.”
Moreover, it is checked whether a terminal of which the
connector part number paired with the part number “K-000-
1117 is identical to “111-000-111" is present in the connector
part numbers in the same group as the terminal. By this
checking, the fitting between an electrical component-side
connector and an electrical wire-side connector is checked.

When the terminal identical to the connector part number
“111-000-111" is present, subsequently, it is checked
whether a connector name identical to the F-part name
“MAIN_ECU?” is present in the F-connector names or the
T-connector names in the same group as the terminal. Here, if
the connector name identical to the F-part name “MAIN_
ECU” is not present, it is regarded that the first electrical wire
is not present (S210 of FIG. 2: N), and a determination result
of continuity fail is obtained (a process “back-tracking
inspection” S211 executed subsequent to this determination
will be described in “Back-tracking Inspection” described
later). This is because the electrical component itself identi-
fied by the F-part name “MAIN_ECU” described in the aux-
iliary device-based wiring information is not described in the
region-based connector/wiring information. It can be under-
stood from FIG. 14B that in the bottom arrangement of the
region-based connector/wiring information, the first row
includes the F-connector name identical to the F-part name
“MAIN_ECU,” includes the connector part number identical
to the connector part number “111-000-111,” and includes the
terminal identical to the F-side terminal “A01” and the F-side
C/N “4.”

When the F-connector name or the T-connector name iden-
tical to the F-part name “MAIN_ECU” is present, it is
checked whether a terminal on the other end side, in the same
group as the T-connector name or a terminal on the other end
side, in the same group as the F-connector name among one
row of the region-based connector/wiring information
including the F-connector name or the T-connector name is
identical to the T-side terminal “A02.” Here, if the terminal is
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not identical to the T-side terminal “A02,” the inspection
transitions to 2-layer inspection. It can be understood from
FIG. 14B that in the first row of the bottom arrangement of the
region-based connector/wiring information, a terminal in the
same group as the T-connector name is identical to the T-side
terminal “A02.”

When the terminal on the other end side in the same group
as the T-connector name or the terminal on the other end side
in the same group as the F-connector name, identical to the
T-side terminal “A02” is present, subsequently, it is checked
whether a C/N identical to the T-side C/N “4” is present in the
C/Ns in the same group as the terminal. Here, if the C/N is not
identical to the T-side C/N “4,” the inspection transitions to
2-layer inspection. It can be understood from FIG. 14B thatin
the first row of the bottom arrangement of the region-based
connector/wiring information, the C/N is identical to the
T-side C/N “4”

When the terminal identical to the T-side C/N “4” is
present, by referring to the connector part number “111-000-
112” in the same group as the terminal, it is checked whether
a row in which the connector part number is identical to the
connector part number “111-000-112" is present in the part
number correspondence table. It can be understood from FIG.
14C that “111-000-112” is included in the connector part
number on the second row, and a part number paired with the
connector part number “111-000-112” is “K-000-112.”
Moreover, it is checked whether a terminal of which the part
number paired with the connector part number “111-000-
112” is identical to “K-000-112" is present in the connector
part numbers in the same group as the terminal. By this
checking, the fitting between an electrical component-side
connector and an electrical wire-side connector is checked.

When the terminal identical to the part number “K-000-
112” is present, subsequently, it is checked whether a con-
nector name identical to the T-part name “ABS_SWITCH” is
present in the F-connector names or the T-connector names in
the same group as the terminal. Here, if the connector name is
notidentical to the T-part name “ABS_SWITCH,” the inspec-
tion transitions to the 2-layer inspection. It can be understood
from FIG. 14B that in the first row of the bottom arrangement
of' the region-based connector/wiring information, the T-con-
nector name is identical to the T-part name “ABS_SWITCH.”

In this way, it is possible to perform continuity inspection
while checking the fitting state due to connectors between the
electrical components serving as the starting point and the
terminating point of the circuit line and the one end and the
other end of the first electrical wire W1. In this way, it is
possible to further improve the accuracy of the continuity
inspection.

Even when the name described in the F-part name or the
T-part name of the auxiliary device-based wiring information
and the name described in the F-connector name or the T-con-
nector name of the region-based connector/wiring informa-
tion represent the same electrical component or auxiliary
device, the notations of the names may be different. In this
case, a name library indicating the correspondence between
the names is prepared separately, and a connector name iden-
tical to the F-part name or the T-part name of the auxiliary
device-based wiring information is specified from the F-con-
nector name or the T-connector name of the region-based
connector/wiring information by referring to the name
library. Alternatively, before performing the validity deter-
mining step, the F-part name or the T-part name of the auxil-
iary device-based wiring information or the F-connector
name or the T-connector name of the region-based connector/
wiring information is replaced with the other name by refer-
ring to the name library, and then, the validity determining
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step is performed. The same is applied to the n-layer inspec-
tion described later and the back-tracking inspection
described later.

Subsequently, details of the n-layer inspection algorithm
will be described.

[Details of n-Layer Inspection]

[Key Point of n-Layer Inspection]

In this section, details of a case where the flow proceeds
from single-layer inspection to 2-layer inspection will be
mainly described. This is because the 2-layer inspection is
repeated in the 3-layer inspection and the subsequent layer
inspection. Although a single electrical wire is subjected to
the single-layer inspection, at least two electrical wires of
which the end portions are connected are subjected to the
n-layer inspection. In order to specify another electrical wire
of which one end is connected to the other end of one elec-
trical wire from the region-based connector/wiring informa-
tion, it is necessary to execute a process corresponding to
connection means that realizes the connection. The connec-
tion means includes (1) connector-based connection (see
FIG. 1(¢)), (2) JB-based connection (see FIG. 1(e)), (3) JC-
based connection, and (4) welding or butt-joining-based con-
nection (see FIG. 1(f)). In order to specify the second electri-
cal wire W2 in the 2-layer inspection, it is necessary to use
electrical wire specifying methods corresponding to these
connection means. Hereinafter, the electrical wire specifying
method corresponding to the connection means (1) will be
referred to as “WtoW inspection,” the electrical wire speci-
fying method corresponding to the connection means (2) will
be referred to as “JB inspection,” the electrical wire specify-
ing method corresponding to the connection means (3) will be
referred to as “JC inspection,” and the electrical wire speci-
fying method corresponding to the connection means (4) will
be referred to as “W/S (Weld Splice) inspection” and “B/S
(Butt Splice) inspection.” Although the 2-layer inspection
performs these “WtoW inspection,” “JB inspection,” “JC
inspection,” “W/S inspection,” and “B/S inspection,” after the
second electrical wire W2 is specified by executing any of
these electrical wire specifying methods, it is finally possible
to specify that connection means for connecting the other end
of the first electrical wire W1 and one end of the second
electrical wire W2 is any one of the specifying methods (1) to
(4) corresponding to the specifying method (the key point is
that since it is not possible to understand connection means
for connecting the other end of the first electrical wire W1 and
one end of the second electrical wire W2 in advance, it is
necessary to execute the electrical wire specifying methods
sequentially until the second electrical wire W2 can be speci-
fied). Thus, in this example, the electrical wire specifying
method is used sequentially in the order of WtoW inspection,
JB inspection, JC inspection, W/S inspection, and B/S inspec-
tion. The order of using the electrical wire specifying method
in the present invention is not limited to the order of WtoW
inspection, JB inspection, JC inspection, W/S inspection, and
B/S inspection. For example, the electrical wire specifying
method may be used in descending order of frequencies in
which they are used as the electrical wire connection means.
As aresult, it is possible to specify the second electrical wire
W2 with a smaller amount of computation. Hereinafter, the
details of the electrical wire specifying method will be
described in the order of WtoW inspection, a inspection, JC
inspection, W/S inspection, and B/S inspection. It is to be
noted that in the n-layer inspection, “WtoW inspection,” “JB
inspection,” “JC inspection,” “W/S inspection,” and “B/in-
spection” are executed. Similarly, in the (n+1)-layer inspec-
tion, “WtoW inspection,” “JB inspection,” “JC inspection,”
“W/S inspection,” and “B/inspection” are also executed. In
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other words, the transition from WtoW inspection to JB
inspection, for example, is a transition in the same layer rather
than a transition where the layer number is raised. This should
be noted.

(Details of WtoW Inspection)

The details of WtoW inspection will be described with
reference to examples of the auxiliary device-based wiring
information, the region-based connector/wiring information,
the connector name correspondence table, and the connector
part number correspondence table shown in FIGS. 5A to 5D.
The auxiliary device-based wiring information and the
region-based connector/wiring information are the same as
those described in “Auxiliary Device-Based Wiring Informa-
tion And Region-Based Connector/Wiring Information” in
“Details of Single-Layer Inspection,” and description thereof
will not be provided.

First, a connector name correspondence table will be
described. As shown in FIG. 5C, the connector name corre-
spondence table is made up of two arrangements of region
name and connector name. The column of region name stores
information on the identification number of a subdivided
region where a wire harness is arranged, and the column of
connector name stores information on the identification infor-
mation of an auxiliary device connected to one end of an
electrical wire included in the wire harness. The connector
name correspondence table shows that one set of region name
and connector name and the other set of region name and
connector name adjacent thereto are in such a relation that
auxiliary devices specified by the connector names are fitted
to each other. For example, the first row of FIG. 5C shows that
an auxiliary device specified by the connector name “WtoW-
E12,” of a wire harness arranged in the subdivided region
identified by the identification number “E11” and an auxiliary
device specified by the connector name “WtoW-E11-1,” of a
wire harness arranged in the subdivided region identified by
the identification number “E12” are in a fitted relation. The
connector name correspondence table made up of these ele-
ments can be prepared by extracting information on the
above-described elements from the data of the region-based
connector/wiring information. The prepared connector name
correspondence table is stored in the data storage unit 314.

Next, the connector part number correspondence table will
be described. The connector part number correspondence
table is made up a pair of arrangements of two connector part
numbers as shown in FIG. 5D. The connector part number
stores information on the identification information of an
auxiliary device. The connector part number correspondence
table shows that one connector part number and the other
connector part number adjacent thereto are in such a relation
that auxiliary devices specified by the connector part numbers
are fitted to each other. For example, the first row of FIG. 5D
shows that an auxiliary device specified by the connector part
number “999-111-101" and an auxiliary device specified by
the connector part number “999-111-102" are in a fitted rela-
tion. The connector part number correspondence table made
up of these elements can be prepared by extracting informa-
tion on the above-described elements from the data of the
region-based connector/wiring information. The prepared
connector part number correspondence table is stored in the
data storage unit 314.

Subsequently, the details of a WtoW inspection algorithm
will be described. Before the WtoW inspection is executed,
single-layer inspection (a case of WtoT inspection in 2-layer
inspection) or (n-1)-layer inspection (a case of WtoT inspec-
tion in n-layer inspection) has been executed. By the inspec-
tion, the information on the other end of the (n-1)th electrical
wire W(n-1) (drawing part number, T-connector name on the
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other end side, connector part number, terminal, C/N, and
T-part number, or F-connector name on the other end side,
connector part number, terminal, C/N, and F-part number) is
recorded in the data storage unit 314 (see “Single-Layer
Inspection Algorithm™). When executing WtoW inspection in
the n-layer inspection, first, the information on the other end
of the (n-1)th electrical wire W(n-1) recorded in the data
storage unit 314 is referred to. In this way, referring to FIG.
5B, it is possible to obtain T-connector name “WtoW-E11-8,”
connector part number “999-111-102,” terminal “A01,” and
C/N “4” as the information on the other end of the first
electrical wire W1. In the subsequent process, one end of the
second electrical wire W2 is specified from the other end of
the first electrical wire W1 specified in this way.

First, by referring to the identification information “E41”
of'a subdivided region in the drawing part number “E41-111”
within the information on the other end of the first electrical
wire W1, it is checked whether a row in which the region
name is identical to the identification information “E41” is
present in the connector name correspondence table. It can be
understood from FIG. 5C that “E41” is included in the region
names of two rows. Moreover, by referring to the connector
name “WtoW-E11-8” within the information on the other end
of the first electrical wire W1, it is checked whether a row in
which the connector name is identical to “WtoW-E11-8” is
present in the connector name correspondence table. In this
case, the checking is performed with respect to the arrange-
ments in which the region name and the connector name are
paired with each other. It can be understood from FI1G. 5C that
“WtoW-E1'-8” is included in the connector name on the bot-
tom row.

Similarly, by referring to the connector part number “999-
111-102” within the information on the other end of the first
electrical wire W1, it is checked whether a row in which the
connector part number is identical to “999-111-102” is
present in the connector part number correspondence table. In
this case, the checking is performed with respect to the
arrangements of two connector part numbers. It can be under-
stood from FIG. 5D that “999-111-102” is included in the
connector part number on the first row.

In this way, the checking is subsequently performed with
respect to the region-based connector/wiring information by
referring to the information on the rows specified from the
connector name correspondence table and the connector part
number correspondence table. First, a row in which the iden-
tification information of a subdivided region in the drawing
part number is identical to a counterpart region name “E11”
of'the row specified from the connector name correspondence
table is extracted. Moreover, a connector of which the F-con-
nector name or the T-connector name is identical to the coun-
terpart connector name “WtoW-E41-2” of the row specified
from the connector name correspondence table is extracted
within the extracted row. Furthermore, a connector of which
the connector part number in the same group as the F-con-
nector name or the connector part number in the same group
of the T-connector name is identical to the counterpart con-
nector part number “999-111-101" of the row specified from
the connector part number correspondence table is extracted.
It can be understood from FIG. 5B that these sets of informa-
tion are included in the connector part number in the same
group as the drawing part number, the F-connector name, and
the F-connector name on the third row at the top of the
region-based connector/wiring information. Furthermore, it
is checked whether the C/Ns of the fitting connectors are
identical. One row of the region-based connector/wiring
information specified in this way (the third row at the top of
the region-based connector/wiring information in FIG. 5B) is
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the second electrical wire W2 of which one end is connected
to one end of the first electrical wire W1. When the corre-
sponding row is not present, it is regarded that the connection
means for connecting the first electrical wire W1 and the
second electrical wire W2 is not the connector-based connec-
tion (1), and the inspection transitions to JB inspection.

When the second electrical wire W2 is specified in this way
(the process so far corresponds to S204 of FIG. 2), it is
checked whether a terminal in the same group as the T-con-
nector name on the other end side or a terminal in the same
group as the F-connector name on the other end side within
the specified one row of the region-based connector/wiring
information is identical to the T-side terminal “A02.” Here, if
the terminal is not identical to the T-side terminal “A02,” the
inspection transitions to 3-layer inspection. It can be under-
stood from FIG. 5B that in the third row at the top of the
region-based connector/wiring information, the terminal in
the same group as the T-connector name is identical to the
T-side terminal “A02.”

When the terminal in the same group as the T-connector
name on the other end side or the terminal in the same group
as the F-connector name on the other end side, identical to the
T-side terminal “A02” is present, it is checked whether the
T-connector name or the F-connector name in the same group
as the terminal is identical to the T-part name “ABS_
SWITCH.” Here, if the connector name is not identical to the
T-part name “ABS_SWITCH,” the inspection transitions to
3-layer inspection. It can be understood from FIG. 5B that in
the third row at the top of the region-based connector/wiring
information, the T-connector name is identical to the T-part
name “ABS_SWITCH.” In this way, it is possible to deter-
mine that the other end of the second electrical wire W2 is
identical to the terminating point of the circuit line in the row
described in the auxiliary device-based wiring information
(8205 of FIG. 2:Y, hereinafter a process corresponding to a
determination result of “Yes” will be referred to as “Y™). In
this case, by performing the process described with reference
to FIGS. 14A to 14C, the fitting state due to connectors
between the electrical component serving as the terminating
point of the circuit line and the other end of the second
electrical wire W2 may be checked, so that the accuracy of the
continuity inspection may be improved further. As a result, it
is regarded that the circuit line in the row described in the
auxiliary device-based wiring information is electrically con-
nected in the region-based connector/wiring information
(8207 of FIG. 2), and the validity determining step ends.

When proceeding to 3-layer inspection, it is necessary to
record the drawing part number, the T-connector name on the
other end side, the connector part number, the terminal, the
C/N, and the T-part number, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part number, of the
specified row of the region-based connector/wiring informa-
tion in the data storage unit 314. This is because these sets of
information are information on the other end of the second
electrical wire W2 specified by the single-layer inspection,
and these sets of information are required in order to specify
one end of the third electrical wire W3 by the 3-layer inspec-
tion.

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the T-part name and the terminal thereof'is
included in the information on the F-connector name and the
terminal thereof or the information on the T-connector name
and the terminal thereof is retrieved within one row extracted
from the arrangement of the auxiliary device-based wiring
information. As shown in FIGS. 5A to 5D, when identical
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information is discovered (the first row of the auxiliary
device-based wiring information of FIG. 5A is identical to the
third row at the top of the region-based connector/wiring
information of FIG. 5B), it can be regarded that the starting
point and the terminating point of the circuit line represented
by one row extracted from the arrangement of the auxiliary
device-based wiring information are electrically connected
by the electrical wires connected by the connector, repre-
sented by the corresponding two rows (two rows in the case of
2-layer inspection, and n rows in the case of n-layer inspec-
tion) of the region-based connector/wiring information (con-
tinuity success). On the other hand, when identical informa-
tion is not discovered, as described above, the inspection
transitions to the JB inspection or the 3-layer inspection in the
course of the WtoW inspection.

(Details of JB Inspection)

The JB inspection is executed when it is not possible to
specify the electrical wire in the WtoW inspection. The
details of the JB inspection will be described with reference to
examples of the auxiliary device-based wiring information,
the region-based connector/wiring information, the JB-con-
nector correspondence table, and the JB terminal connection
correspondence table, shown in FIGS. 6A to 6D. The auxil-
iary device-based wiring information and the region-based
connector/wiring information are the same as those described
in “Auxiliary Device-Based Wiring Information And Region-
Based Connector/Wiring Information” in “Details of Single-
Layer Inspection,” and description thereof will not be pro-
vided.

First, the JB-connector correspondence table will be
described. As shown in FIG. 6C, the JB-connector correspon-
dence table is made up of main body part number, place,
connector part number, and connector name. The column of
main body part number stores information on the identifica-
tion information for identifying a JB, the column of place
(also referred to as a connector fitting position) stores infor-
mation designating a connector fitting position of a JB into
which a connector is inserted, the column of connector part
number stores information on the identification number of a
connector that can be inserted into the connector fitting posi-
tion, and the column of connector name stores information on
the name of a connector that can be inserted into the connector
fitting position. In the JB-connector correspondence table,
these four sets of information form a group. The JB-connector
correspondence table shows that a connector specified by
connector part number and connector name can be inserted
into the designated connector fitting position of the JB iden-
tified by main body part number. For example, the first row of
FIG. 6C shows that a connector identified by the connector
part number “111-000-114” and the connector name of “J/B-
4” can be inserted into the connector fitting position “A” of
the JB identified by the identification number “888-000-111.
The JB-connector correspondence table made up of these
elements can be prepared by extracting information on the
above-described elements from the data of the region-based
connector/wiring information. The prepared JB-connector
correspondence table is stored in the data storage unit 314.

Next, the JB terminal connection correspondence table will
be described. As shown in FIG. 6D, the IB terminal connec-
tion correspondence table is made up of main body part
number and cavity connection. The column of main body part
number stores the identification information for identifying a
JB, and the column of cavity connection stores information
on a connection state between terminals within the JB. In the
JB terminal connection correspondence table, these two sets
of information form a group. The JB terminal connection
correspondence table shows that terminals at least at two
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designated cavity positions of a JB identified by main body
part number are electrically connected. For example, the
eighth row of FIG. 6D shows that in the JB identified by the
identification number “888-000-111," the cavity position
“33” atthe connector fitting position “A” (see “A33” of cavity
connection), the cavity position “23” at the connector fitting
position “B” (see “B23” of cavity connection), and the cavity
position “32” at the connector fitting position “D” (see “D32”
of cavity connection) are electrically connected within the JB
(in FIG. 6D, “&” indicates that cavities are electrically con-
nected, and “+” indicates that a cavity and an electrical ele-
ment (a relay, a fuse, or the like) are electrically connected).
The JB terminal connection correspondence table made up of
these elements can be prepared by extracting information on
the above-described elements from the data of the region-
based connector/wiring information. The prepared JB termi-
nal connection correspondence table is stored in the data
storage unit 314.

Subsequently, the details of the JB inspection algorithm
will be described. Before the JB inspection is executed,
single-layer inspection (a case of JB inspection in 2-layer
inspection) or (n-1)-layer inspection (a case of JB inspection
in n-layer inspection) has been executed. By the inspection,
the information on the other end of the (n-1)th electrical wire
W(n-1) (drawing part number, T-connector name on the other
end side, connector part number, terminal, C/N, and T-part
name, or F-connector name on the other end side, connector
part number, terminal, C/N, and F-part name) is recorded in
the data storage unit 314 (see “Single-Layer Inspection Algo-
rithm”). When executing JB inspection in the n-layer inspec-
tion, first, the information on the other end of the (n-1)th
electrical wire W(n-1) recorded in the data storage unit 314 is
referred to. In this way, referring to FIG. 6B, it is possible to
obtain T-connector name “J/B-4,” connector part number
“999-111-104,” terminal “##1,” and C/N “33” as the infor-
mation on the other end of the first electrical wire W1. In the
subsequent process, one end of the second electrical wire W2
is specified from the other end of the first electrical wire W1
specified in this way.

First, by referring to the T-connector name “J/B-4” and the
connector part number “999-111-104" within the informa-
tion on the other end of the first electrical wire W1, it is
checked whether a row in which the connector name is iden-
tical to the T-connector name “J/B-4,” and the connector part
number is identical to the connector part number “999-111-
104” is not present in the JB-connector correspondence table.
It can be understood from FIG. 6C that the connector name
“J/B-4” and the connector part number “999-111-104" are
included in the first row.

Subsequently, by referring to the main body part number
and the connector fitting position in one row of the JB-con-
nector correspondence table in which the identical connector
part number and the identical connector name are included,
and the C/N within the information on the other end of the first
electrical wire W1, it is checked whether a row including
these main body part number, connector part number and C/N
are included is not present in the JB terminal connection
correspondence table. It can be understood from FIG. 6D that
the main body part number “888-000-111,” the connector
fitting position “A,” and the C/N “33” are included in the
eighth row of the JB terminal connection correspondence
table (as for the connector fitting position “A” and the C/N
“33,” refer to “A33” within the cavity connection
“A33&B23&D32”). If a desired row is present in the JB
terminal connection correspondence table, it is possible to
specify to which terminal and at which cavity position of the
JB, the other end of the first electrical wire W1 is electrically
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connected. For example, the eighth row of the JB terminal
connection correspondence table of FIG. 6D shows that the
cavity position “33” (corresponding to the other end of the
first electrical wire W1) of the connector fitting position “A”
of'the JB identified by the main body part number “888-000-
1117 is electrically connected to the cavity position “23” of
the connector fitting position “B” of the JB and the cavity
position “32” of the connector fitting position “D” of the JB.
Based on this, the second electrical wire W2 of which one end
is connected to the cavity position (excluding a terminal
(“A33” in FIG. 6D) to which the other end of the first electri-
cal wire W1 is directly connected) of the JB electrically
connected to the other end of the first electrical wire W1 is
subjected to the subsequent inspection. Thus, at this point in
time, a plurality of candidates is present as the second elec-
trical wire W2. For example, in the case of FIG. 6D, the
second electrical wire W21 of which one end is connected to
the cavity position “23” of the connector fitting position “B”
and the second electrical wire W22 of which one end is
connected to the cavity position “32” of the connector fitting
position “D” are candidates for the second electrical wire W2
(see FIG. 1(e)).

Subsequently, by referring to the main body part number
and the cavity connection in the row of the JB terminal con-
nection correspondence table, it is checked whether a row in
which any one of the cavity positions stored in the cavity
connection is included is not present in the JB-connector
correspondence table. It can be understood from FIG. 6C that
the main body part number “888-000-111" and the connector
fitting position “B” are included in the second row of the
JB-connector correspondence table, and that the main body
partnumber “888-000-111" and the connector fitting position
“D” are included in the fourth row of the JB-connector cor-
respondence table.

By referring to the information on the row specified from
the JB-connector correspondence table and the cavity posi-
tion of the connector fitting position specified from the JB
terminal connection correspondence table in this way, the
region-based connector/wiring information is checked. First,
by referring to the connector part number and the connector
name of one row specified from the JB-connector correspon-
dence table, itis checked whether a row in which the connec-
tor part number is identical to the F-connector name and the
connector part numbers in the same group of the F-connector
name or the T-connector name and the connector part num-
bers in the same group as the T-connector name is not present
in the region-based connector/wiring information. When the
corresponding row is present, it is checked whether a row
including the identical C/N is not present in the region-based
connector/wiring information by referring to the cavity posi-
tion of the connector fitting position specified from the JB
terminal connection correspondence table. It can be under-
stood from FIG. 6B that the F-connector name, the connector
part number, and the C/N identical to the connector part
number “111-000-113,” the connector name “J/B-1-2-3,” and
the cavity position “23” on the second row of the JB-connec-
tor correspondence table are included in the third row at the
bottom of the region-based connector/wiring information.
Moreover, it can be understood that the F-connector name, the
connector part number, and the C/N identical to the connector
partnumber “111-000-116,” the connector name “J/B-6,” and
the cavity position “32” on the fourth row of the JB-connector
correspondence table are included in the fifth row at the
bottom of the region-based connector/wiring information.
One set of rows (the third and fifth rows at the bottom of the
region-based connector/wiring information in FIG. 6B) of the
region-based connector/wiring information specified in this
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way become the candidates for the second electrical wire W2
of which one end is connected to the other end of the first
electrical wire W1. When the corresponding row is not
present, it is regarded that the connection means for connect-
ing the first electrical wire W1 and the second electrical wire
W2 is not the JB-based connection (2), and the inspection
transitions to JC inspection.

When the candidates for the second electrical wire W2 are
specified in this way (the process so far corresponds to S204
of FIG. 2), it is checked whether a terminal in the same group
as the T-connector name on the other end side or a terminal in
the same group as the F-connector name on the other end side
within the specified one row of the region-based connector/
wiring information is not identical to the T-side terminal
“B02.” Here, if the terminal is not identical to the T-side
terminal “B02,” the inspection transitions to 3-layer inspec-
tion. It can be understood from FIG. 6B that in the third row
at the bottom of the region-based connector/wiring informa-
tion, since the terminal “E01” in the same group as the T-con-
nector name is not identical to the T-side terminal “B02,” the
inspection transitions to 3-layer inspection. On the other
hand, it can be understood that in the fifth row at the bottom of
the region-based connector/wiring information, the terminal
in the same group as the T-connector name is identical to the
T-side terminal “B02”

When the terminal in the same group as the T-connector
name on the other end side or the terminal in the same group
as the F-connector name on the other end side, identical to the
T-side terminal “B02” is present, it is checked whether the
T-connector name or the F-connector name in the same group
as the terminal is not identical to the T-part name “MAIN_
ECU. Here, if the connector name is not identical to the
T-part name “MAIN_ECU,” the inspection transitions to
3-layer inspection. It can be understood from FIG. 6B that in
the fifth row at the bottom of the region-based connector/
wiring information, the T-connector name is identical to the
T-part name “MAIN_ECU.” In this way, it is possible to
determine that the other end of the second electrical wire W2
is identical to the terminating point of the circuit line in the
row described in the auxiliary device-based wiring informa-
tion (S205 of FIG. 2: Y). In this case, by performing the
process described with reference to FIGS. 14A to 14C, the
fitting state due to connectors between the electrical compo-
nent serving as the terminating point of the circuit line and the
other end ofthe second electrical wire W2 may be checked, so
that the accuracy of the continuity inspection may be
improved further. As a result, it is regarded that the circuit line
in the row described in the auxiliary device-based wiring
information is electrically connected in the region-based con-
nector/wiring information (S207 of FIG. 2), and the validity
determining step ends.

When proceeding to 3-layer inspection, it is necessary to
record the drawing part number, the T-connector name on the
other end side, the connector part number, the terminal, the
C/N, and the T-part name, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part name, of the
specified row of the region-based connector/wiring informa-
tion in the data storage unit 314. This is because these sets of
information are information on the other end of the second
electrical wire W2 specified by the single-layer inspection,
and these sets of information are required in order to specify
one end of the third electrical wire W3 by the 3-layer inspec-
tion.

However, in the case of FIG. 6B, in the third row at the
bottom of the region-based connector/wiring information,
since the terminal “E01” in the same group as the T-connector
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name is not identical to the T-side terminal “B02,” the inspec-
tion transitions to 3-layer inspection. On the other hand, in the
fifth row at the bottom of the region-based connector/wiring
information, the terminal in the same group as the T-connec-
tor name is identical to the T-side terminal “B02.” If the T-side
terminal “B02” was checked earlier with respect to the third
row at the bottom of the region-based connector/wiring infor-
mation, the inspection transitions to 3-layer inspection before
the T-side terminal “B02” is checked with respect to the fifth
row at the bottom of the region-based connector/wiring infor-
mation. In this case, although the 3-layer inspection and the
subsequent inspection are performed by regarding the third
row at the bottom of the region-based connector/wiring infor-
mation as the second electrical wire W2 (actually the third
row is not the second electrical wire W2), the terminal is not
identical to the T-side terminal “B02,” and it is not possible to
specify the next electrical wire. In this case, rather than
directly proceeding to JC inspection, by tracking back to the
position where the connection is first branched by the JB, the
fifth row at the bottom of the region-based connector/wiring
information is regarded as the second electrical wire W2, and
the T-side terminal “B02” is checked with respect to the fifth
row at the bottom of the region-based connector/wiring infor-
mation. Moreover, when a row including information identi-
cal to the T-side terminal “B02” and the T-part name
“MAIN_ECU?” is not present in the region-based connector/
wiring information (that is, when continuity success is not
obtained with respect to all candidates for the second electri-
cal wires W2), it is regarded that the connection means for
connecting the first electrical wire W1 and the second elec-
trical wire W2 is not the JB-based connection (2), and the
inspection transitions to JC inspection.

Here, a specific example of a case where since a branch is
present in the JB, and the electrical wire which is first sub-
jected to multilayer inspection is not identical to the T-side
terminal, by tracking back to the branch, the next electrical
wire is subjected to multilayer inspection will be described
with reference to FIGS. 15(a) and 15(b). FIGS. 15(a) and
15(b) are diagrams for explaining back-tracking to the
branches of multilayer inspection to be executed by the wire
harness continuity inspection device according to the
embodiment of the present invention. In FIGS. 15(a) and
15(b), arrows show that n-layer inspection of the multilayer
inspection is executed. Moreover, the number “2” before “-”
among the numbers “1,” “2-1,” “2-2.” or “2-3” positioned
above the arrows and the number “3” before “-” among the
numbers “3-1,” “3-2,” or “3-3” represent the layer n of the
multilayer inspection being executed, and the numbers “1,”
“2,”and “3” after “-” represent the information for identifying
the multilayer inspection performed for each of the branched
electrical wires.

As shown in FIG. 15(a), when it is specified by the single-
layer inspection that the other end of the first electrical wire
W1 is connected to the terminal A of the JB, in the 2-layer
inspection, continuity inspection is performed with respect to
each of the second electrical wire W21 of which one end is
connected to the terminal B electrically connected to the
terminal A within the JB, the second electrical wire W22 of
which one end is connected to the terminal C electrically
connected to the terminal A within the JB, and the second
electrical wire W23 of which one end is connected to the
terminal D electrically connected to the terminal A within the
JB. In this case, after 2-1 multilayer inspection is performed
for the branched electrical wire W21, 2-2 multilayer inspec-
tion is performed for the branched electrical wire W22. Fur-
thermore, after 2-2 multilayer inspection is performed for the
branched electrical wire W22, 2-3 multilayer inspection is
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performed for the branched electrical wire W23. As above,
even if the 3-layer inspection and the subsequent inspection
were performed by regarding the electrical wire W21 as the
second electrical wire W2, when there is no terminal identical
to the T-side terminal, and it is not possible to specify the next
electrical wire, the 3-layer inspection and the subsequent
inspection are performed by sequentially regarding the elec-
trical wires W22 and W23 as the second electrical wire W2.
By doing so, the single-layer inspection is not executed
repeatedly, and the process associated with the multilayer
inspection is simplified.

There is a case where a terminal F of another JB is con-
nected to the other end of the second electrical wire W21 of
which one end is connected to the terminal B described above
(see FIG. 15(5)). In this case, in the 3-layer inspection, the
continuity inspection is performed with respect to each of the
third electrical wire W31 of which one end is connected to the
terminal G electrically connected to the terminal F within the
JB, the third electrical wire W32 of which one end is con-
nected to the terminal H electrically connected to the terminal
F within the JB, and the third electrical wire W33 of which
one end is connected to the terminal I electrically connected
to the terminal F within the JB. Moreover, even if the 4-layer
inspection and the subsequent inspection were performed by
regarding the electrical wire W31 as the third electrical wire
W3, when there is no terminal identical to the T-side terminal,
and it is not possible to specify the next electrical wire, the
4-layer inspection and the subsequent inspection are per-
formed by sequentially regarding the electrical wires W32
and W33 as the third electrical wire W3. By doing so, the
single-layer inspection is not executed repeatedly, and the
process associated with the multilayer inspection is simpli-
fied.

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the T-part name and the terminal thereof'is
included in the information on the F-connector name and the
terminal thereof and the information on the T-connector name
and the terminal thereof is retrieved within one row extracted
from the arrangement of the auxiliary device-based wiring
information. As shown in FIGS. 6A to 6D, when identical
information is discovered (the fourth row of the auxiliary
device-based wiring information of FIG. 6 A is identical to the
fifth row of the region-based connector/wiring information at
the bottom of FIG. 6B), it can be regarded that the starting
point and the terminating point of the circuit line represented
by one row extracted from the arrangement of the auxiliary
device-based wiring information are electrically connected
by electrical wires connected by the JB represented by the
corresponding two rows (two rows in the case of 2-layer
inspection, and n rows in the case of n-layer inspection) of the
region-based connector/wiring information (continuity suc-
cess). On the other hand, when identical information is not
discovered, as described above, the inspection transitions to
the 3-layer inspection in the course of the JB inspection or to
the JC inspection after the end of the JB inspection.

(Details of JC Inspection)

The JC inspection is executed when it is not possible to
specify the electrical wire in the JB inspection. The details of
the JC inspection will be described with reference to
examples of the auxiliary device-based wiring information,
the region-based connector/wiring information, and the JC
terminal connection correspondence table, shown in FIGS.
7A to 7C. The auxiliary device-based wiring information and
the region-based connector/wiring information are the same
as those described in “Auxiliary Device-Based Wiring Infor-
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mation And Region-Based Connector/Wiring Information”
in “Details of Single-Layer Inspection,” and description
thereof will not be provided.

Next, the JC terminal connection correspondence table will
be described. As shown in FIG. 7C, the JC terminal connec-
tion correspondence table is made up of main body part
number and cavity connection. The column of main body part
number stores the identification information for identifying a
JC, and the column of cavity connection stores information
on a connection state between terminals within the JC. In the
JC terminal connection correspondence table, these two sets
of information form a group. The JB terminal connection
correspondence table shows that terminals at least at two
designated cavity positions of a JC identified by main body
part number are electrically connected. For example, the first
row of FIG. 7C shows that in the JC identified by the identi-
fication number “800-200-100,” the cavity “1” (see “1” in the
cavity connection “1&2&3”), the cavity “2” (see “2” in the
cavity connection “1&2&3”), and the cavity “3” (see “3” in
the cavity connection “1&2&3”) are electrically connected
within the JC (“&” indicates that cavities are electrically
connected). The JC terminal connection correspondence
table made up of these elements can be prepared by extracting
information on the above-described elements from the data of
the region-based connector/wiring information. The prepared
JC terminal connection correspondence table is stored in the
data storage unit 314.

Subsequently, the details of the JC inspection algorithm
will be described. Before the JC inspection is executed,
single-layer inspection (a case of JC inspection in 2-layer
inspection) or (n-1)-layer inspection (a case of JC inspection
in n-layer inspection) has been executed. By the inspection,
the information on the other end of the (n-1)th electrical wire
W(n-1) (drawing part number, T-connector name on the other
end side, connector part number, terminal, C/N, and T-part
name, or F-connector name on the other end side, connector
part number, terminal, C/N, and F-part name) is recorded in
the data storage unit 314 (see “Single-Layer Inspection Algo-
rithm”). When executing JC inspection in the n-layer inspec-
tion, first, the information on the other end of the (n-1)th
electrical wire W(n—1) recorded in the data storage unit 314 is
referred to. In this way, referring to FIG. 7B, it is possible to
obtain T-connector name “J/C-4,” connector part number
“099-111-102,” terminal “A01,” C/N “4,” and T-part name
“800-200-100” as the information on the other end of the first
electrical wire W1. In the subsequent process, one end of the
second electrical wire W2 is specified from the other end of
the first electrical wire W1 specified in this way.

First, the T-part name within the information on the other
end of the first electrical wire W1 is referred to. In the column
of T-part name, when a terminal in the same group as the
T-part name is accommodated in the JC, the information on
the identification number for identifying the JC is stored.
Thus, by determining the presence of the data of T-part name,
it is possible to determine whether the other end of the first
electrical wire W1 is connected to the second electrical wire
W2 by the JC. When the data is not present in the T-part name,
the inspection transitions to “W/S inspection.” It can be
understood from FIG. 7B that “800-200-100 is stored in the
T-part name.

When data is stored in the T-part name, it is checked
whether a row in which the main body part number is identi-
cal to the T-part name is not present in the JC terminal con-
nection correspondence table. It can be understood from FIG.
7C that the main body part number “800-200-100" is
included in the second row.
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Subsequently, by referring to the cavity connection in one
row of the JC terminal connection correspondence table in
which the T-part name is identical to the main body part
number, information on the continuity of the corresponding
cavities of the JC identified by the main body part number is
referred to. For example, the second row of the JC terminal
connection correspondence table of FIG. 7C shows that the
cavity “4” of the JC identified by the main body part number
“800-200-100 is electrically connected to the cavity “5” of
the JC. Since the C/N is “4” within the information on the
other end of the first electrical wire W1, the cavity connected
to the other end of the first electrical wire W1 has a number
other than “4.”

By referring to the information on the row specified from
the JC terminal connection correspondence table in this way,
the region-based connector/wiring information is checked.
First, it is checked whether a row in which the F-part name or
the T-part name is identical to the main body part number of
the corresponding row of the JC terminal connection corre-
spondence table is not present in the region-based connector/
wiring information. When the corresponding row is present, it
is checked whether a row including the identical C/N is not
present in the region-based connector/wiring information by
referring to the cavity connection of the corresponding row of
the JC terminal connection correspondence table. When the
corresponding row is present, it is checked whether the T-con-
nector names and the connector part numbers are identical to
each other. It can be understood from FIG. 7B that the C/N
identical to the cavity connection “5” is included in the sec-
ond row at the bottom of the region-based connector/wiring
information. Moreover, it can be understood that the T-con-
nector name and the connector part number of the first and
second rows at the bottom of the region-based connector/
wiring information are identical to “J/C-4” and “999-111-
102.” The second row (the second row at the bottom of the
region-based connector/wiring information in FIG. 7B) of the
region-based connector/wiring information specified in this
way becomes the second electrical wire W2 of which one end
is connected to the other end of the first electrical wire W1.
When the corresponding row is not present, it is regarded that
the connection means for connecting the first electrical wire
W1 and the second electrical wire W2 is not the JC-based
connection (3), and the inspection transitions to W/S inspec-
tion.

When the second electrical wire W2 is specified in this way
(the process so far corresponds to S204 of FIG. 2), it is
checked whether a terminal in the same group as the T-con-
nector name on the other end side or a terminal in the same
group as the F-connector name on the other end side within
the specified one row of the region-based connector/wiring
information is not identical to the T-side terminal “C04.”
Here, if the terminal is not identical to the T-side terminal
“C04,” the inspection transitions to 3-layer inspection. It can
be understood from FIG. 7B that in the second row at the
bottom of the region-based connector/wiring information, the
terminal in the same group as the T-connector name is iden-
tical to the T-side terminal “C04.”

When the terminal in the same group as the T-connector
name on the other end side or the terminal in the same group
as the F-connector name on the other end side, identical to the
T-side terminal “C04” is present, it is checked whether the
T-connector name or the F-connector name in the same group
as the terminal is not identical to the T-part name “METER.”
Here, if the connector name is not identical to the T-part name
“METER,” the inspection transitions to 3-layer inspection. It
can be understood from FIG. 7B that in the second row at the
bottom of the region-based connector/wiring information, the
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T-connector name is identical to the T-part name “METER.”
In this way, it is possible to determine that the other end of the
second electrical wire W2 is identical to the terminating point
of'the circuit line in the row described in the auxiliary device-
based wiring information (S205 of FIG. 2:Y). In this case, by
performing the process described with reference to FIGS.
14A to 14C, the fitting state due to connectors between the
electrical component serving as the terminating point of the
circuit line and the other end of the second electrical wire W2
may be checked, so that the accuracy of the continuity inspec-
tion may be improved further. As a result, it is regarded that
the circuit line in the row described in the auxiliary device-
based wiring information is electrically connected in the
region-based connector/wiring information (S207 of FIG. 2),
and the validity determining step ends.

When proceeding to 3-layer inspection, it is necessary to
record the drawing part number, the T-connector name on the
other end side, the connector part number, the terminal, the
C/N, and the T-part name, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part name, of the
specified row of the region-based connector/wiring informa-
tion in the data storage unit 314. This is because these sets of
information are information on the other end of the second
electrical wire W2 specified by the single-layer inspection,
and these sets of information are required in order to specify
one end of the third electrical wire W3 by the 3-layer inspec-
tion.

Hitherto, a case where two electrical wires are connected
by the JC has been described. However, there may be a case
where three or more electrical wires are connected by the JC.
In this case, a description corresponding to the number is
added to the cavity connection of the JC terminal connection
correspondence table. For example, the first row of the JC
terminal connection correspondence table of FIG. 17C shows
that three electrical wires are connected by the JC. When three
or more electrical wires are connected by the JC, similarly to
the JB inspection, a plurality of candidates for the second
electrical wire W2 is present. Thus, as described in “Details of
JB Inspection,” when the 3-layer inspection and the subse-
quent inspection are performed with respect to the candidates
(actually not the second electrical wire W2) for the second
electrical wire W2, and it is not possible to specify the next
electrical wire, rather than directly proceeding to “W/S
inspection,” by tracking back to the position where the con-
nection is first branched by the JC and regarding the other
candidate for the second electrical wire W2 as the second
electrical wire W2, the T-side terminal of the corresponding
row of the auxiliary device-based wiring information is
checked (the process of performing the multilayer inspection
with respect to the next electrical wire by tracking back to the
branch of the JC inspection is the same as the process of JB
inspection described with reference to FIG. 15(a) and FIG.
15(5)). Moreover, when the continuity success is not obtained
with respect to all of the candidates for the second electrical
wire W2, it is regarded that the connection means for con-
necting the first electrical wire W1 and the second electrical
wire W2 is not the JC-based connection (3), and the inspec-
tion transitions to “W/S inspection.”

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the T-part name and the terminal thereof'is
included in the information on the F-connector name and the
terminal thereof and the information on the T-connector name
and the terminal thereof is retrieved within one row extracted
from the arrangement of the auxiliary device-based wiring
information. As shown in FIGS. 7A to 7C, when identical
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information is discovered (the eighth row of the auxiliary
device-based wiring information of FIG. 7A is identical to the
second row at the bottom of the region-based connector/
wiring information of FIG. 7B), it can be regarded that the
starting point and the terminating point of the circuit line
represented by one row extracted from the arrangement of the
auxiliary device-based wiring information are electrically
connected by electrical wires connected by the JC repre-
sented by the corresponding two rows (two rows in the case of
2-layer inspection, and n rows in the case of n-layer inspec-
tion) of the region-based connector/wiring information (con-
tinuity success). On the other hand, when identical informa-
tion is not discovered, as described above, the inspection
transitions to the 3-layer inspection in the course of the JC
inspection or to the W/S inspection after the end of the JC
inspection.

(Details of W/S Inspection)

The W/S inspection is executed when it is not possible to
specify the electrical wire in the JC inspection. The details of
the W/S inspection will be described with reference to
examples of the auxiliary device-based wiring information
and the region-based connector/wiring information, shown in
FIGS. 8A and 8B. The auxiliary device-based wiring infor-
mation and the region-based connector/wiring information
are the same as those described in “Auxiliary Device-Based
Wiring Information And Region-Based Connector/Wiring
Information” in “Details of Single-Layer Inspection,” and
description thereof will not be provided.

Subsequently, the details of the W/S inspection algorithm
will be described. Before the W/S inspection is executed,
single-layer inspection (a case of W/S inspection in 2-layer
inspection) or (n-1)-layer inspection (a case of W/S inspec-
tion in n-layer inspection) has been executed. By the inspec-
tion, the information on the other end of the (n-1)th electrical
wire W(n-1) (drawing part number, T-connector name on the
other end side, connector part number, terminal, C/N, and
T-part name, or F-connector name on the other end side,
connector part number, terminal, C/N, and F-part name) is
recorded in the data storage unit 314 (see “Single-Layer
Inspection Algorithm™). When executing W/S inspection in
the n-layer inspection, first, the information on the other end
of the (n-1)th electrical wire W(n-1) recorded in the data
storage unit 314 is referred to. In this case, when the other end
of'the (n-1)th electrical wire W(n-1) and one end of the n-th
electrical wire Wn are connected by the W/S, information
unique to the W/S-based connection is included in the infor-
mation on the other end of the (n—1)th electrical wire W(n-1).
That is, unique character strings of “W/S-1,” “SSS-000-000,”
and “%1” are described in the T-connector name, the connec-
tor part number, and the terminal, respectively. By determin-
ing the presence of the unique character string, it is possible to
determine whether the other end of the (n-1)th electrical wire
W(n-1) and one end of the n-th electrical wire Wn are con-
nected by the W/S. Referring to FIG. 8B, it is possible to
obtain T-connector name “W/S-1,” connector part number
“SS8S-000-000,” terminal “%%1,” and C/N “1” as the infor-
mation on the other end of the first electrical wire W1. In the
subsequent process, one end of the second electrical wire W2
is specified from the other end of the first electrical wire W1
specified in this way. On the other hand, when the information
unique to the W/S-based connection is not included in the
information on the other end of the first electrical wire W1,
the inspection transitions to “B/S inspection.”

First, the connector part number and the C/N in the same
group as the T-connector name are referred to within the
information on the other end of the first electrical wire W1.
When the connection of the end portion of the electrical wire
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is realized by a W/S, “SSS-000-000" and “1” are stored in the
T-connector part number and the C/N as information. Thus,
by determining the data of the T-connector name and the C/N,
it is possible to determine whether the other end of the first
electrical wire W1 is connected to the second electrical wire
W2 by the W/S. When no data is stored in the T-connector
name and the C/N; the inspection transitions to “B/S inspec-
tion.” It can be understood from FIG. 8B that in the fourth row
at the top of the region-based connector/wiring information,
“SSS-000-000” and “1” are stored in the T-connector part
number and the C/N, respectively.

When the corresponding data are stored in the T-connector
name and the C/N described above, by referring to the iden-
tification information “E11” of a subdivided region in the
drawing part number “E11-111" within the information on
the first electrical wire W1, it is checked whether a row in
which the connector part number and the C/N are “SSS-000-
000 and “1” is not present in the rows of the region-based
connector/wiring information including the identification
information “111” in the drawing part number. When the
corresponding row is present, it is checked whether the F-con-
nector name and the terminal of the row are identical to the
T-connector name and the terminal within the information on
the first electrical wire W1. It is possible to specify a target
row with the identification information of the drawing part
number among the rows of the region-based connector/wiring
information since the W/S is limited to the connection of end
portions of electrical wires positioned in the same subdivided
region (see FIG. 1(f)). It can be understood from FIG. 8B that
in the second row at the top of the region-based connector/
wiring information, the connector part number and the C/N in
the same group as the T-connector name are “SSS-000-000
and “1.” Furthermore, the F-connector name and the terminal
on the second row at the top of the region-based connector/
wiring information are identical to the T-connector name
“W/S-1” and the terminal “%% 1” within the information on
the first electrical wire W1.

When the second electrical wire W2 is specified in this way
(the process so far corresponds to S204 of FIG. 2), it is
checked whether a terminal in the same group as the T-con-
nector name on the other end side or a terminal in the same
group as the F-connector name on the other end side within
the specified one row of the region-based connector/wiring
information is not identical to the T-side terminal “B04.”
Here, if the terminal is not identical to the T-side terminal
“B04,” the inspection transitions to 3-layer inspection. It can
be understood from FIG. 8B that in the second row at the top
of the region-based connector/wiring information, the termi-
nal in the same group as the T-connector name is identical to
the T-side terminal “B04.”

When the terminal in the same group as the T-connector
name on the other end side or the terminal in the same group
as the F-connector name on the other end side, identical to the
T-side terminal “B04” is present, it is checked whether the
T-connector name or the F-connector name in the same group
as the terminal is not identical to the T-part name “MAIN_
ECU. Here, if the connector name is not identical to the
T-part name “MAIN_ECU,” the inspection transitions to
3-layer inspection. It can be understood from FIG. 8B that in
the second row at the top of the region-based connector/
wiring information, the T-connector name is identical to the
T-part name “MAIN_ECU. In this way, it is possible to
determine that the other end of the second electrical wire W2
is identical to the terminating point of the circuit line in the
row described in the auxiliary device-based wiring informa-
tion (S205 of FIG. 2: Y). In this case, by performing the
process described with reference to FIGS. 14A to 14C, the
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fitting state due to connectors between the electrical compo-
nent serving as the terminating point of the circuit line and the
other end ofthe second electrical wire W2 may be checked, so
that the accuracy of the continuity inspection may be
improved further. As a result, it is regarded that the circuit line
in the row described in the auxiliary device-based wiring
information is electrically connected in the region-based con-
nector/wiring information (S207 of FIG. 2), and the validity
determining step ends.

When proceeding to 3-layer inspection, it is necessary to
record the drawing part number, the T-connector name on the
other end side, the connector part number, the terminal, the
C/N, and the T-part name, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part name, of the
specified row of the region-based connector/wiring informa-
tion in the data storage unit 314. This is because these sets of
information are information on the other end of the second
electrical wire W2 specified by the single-layer inspection,
and these sets of information are required in order to specify
one end of the third electrical wire W3 by the 3-layer inspec-
tion.

Hitherto, a case where two electrical wires are connected
by the W/S has been described. However, there may be a case
where three or more electrical wires are connected by the
W/S. When three or more electrical wires are connected by
the W/S, similarly to the JB inspection and the JC inspection,
a plurality of candidates for the second electrical wire W2 is
present. Thus, as described in “Details of JB Inspection,”
when the 3-layer inspection and the subsequent inspection are
performed with respect to the candidates (actually not the
second electrical wire W2) for the second electrical wire W2,
and it is not possible to specify the next electrical wire, rather
than directly proceeding to “B/S inspection,” by tracking
back to the position where the connection is first branched by
the W/S and regarding the other candidate for the second
electrical wire W2 as the second electrical wire W2, the T-side
terminal of the corresponding row of the auxiliary device-
based wiring information is checked (the process of perform-
ing the multilayer inspection with respect to the next electri-
cal wire by tracking back to the branch of the W/S inspection
is the same as the process of JB inspection described with
reference to FIGS. 15(a) and 15()). Moreover, when the
continuity success is not obtained with respect to all of the
candidates for the second electrical wire W2, it is regarded
that the connection means for connecting the first electrical
wire W1 and the second electrical wire W2 is not the welding
(W/S)-based connection (4), and the inspection transitions to
“B/S inspection.”

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the T-part name and the terminal thereof'is
included in the information on the F-connector name and the
terminal thereof and the information on the T-connector name
and the terminal thereof is retrieved within one row extracted
from the arrangement of the auxiliary device-based wiring
information. As shown in FIGS. 8A and 8B, when identical
information is discovered (the fifth row of the auxiliary
device-based wiring information of FIG. 8 A is identical to the
second row at the top of the region-based connector/wiring
information of FIG. 8B), it can be regarded that the starting
point and the terminating point of the circuit line represented
by one row extracted from the arrangement of the auxiliary
device-based wiring information are electrically connected
by electrical wires connected by the W/S represented by the
corresponding two rows (two rows in the case of 2-layer
inspection, and n rows in the case of n-layer inspection) of the

25

40

45

40

region-based connector/wiring information (continuity suc-
cess). On the other hand, when identical information is not
discovered, as described above, the inspection transitions to
the 3-layer inspection in the course of the W/S inspection or
to the B/S inspection after the end of the W/S inspection.

(Details of B/S Inspection)

The B/S inspection is executed when it is not possible to
specify the electrical wire in the W/S inspection. The details
of the B/S inspection will be described with reference to
examples of the auxiliary device-based wiring information
and the region-based connector/wiring information, shown in
FIGS. 9A to 9B. The auxiliary device-based wiring informa-
tion and the region-based connector/wiring information are
the same as those described in “Auxiliary Device-Based Wir-
ing Information And Region-Based Connector/Wiring Infor-
mation” in “Details of Single-Layer Inspection,” and descrip-
tion thereof will not be provided.

Subsequently, the details of the B/S inspection algorithm
will be described. Before the B/S inspection is executed,
single-layer inspection (a case of B/S inspection in 2-layer
inspection) or (n-1)-layer inspection (a case of B/S inspec-
tion in n-layer inspection) has been executed. By the inspec-
tion, the information on the other end of the (n-1)th electrical
wire W(n-1) (drawing part number, T-connector name on the
other end side, connector part number, terminal, C/N, and
T-part name, or F-connector name on the other end side,
connector part number, terminal, C/N, and F-part name) is
recorded in the data storage unit 314 (see “Single-Layer
Inspection Algorithm™). When executing B/S inspection in
the n-layer inspection, first, the information on the other end
of the (n-1)th electrical wire W(n-1) recorded in the data
storage unit 314 is referred to. In this case, when the other end
of'the (n-1)th electrical wire W(n—-1) and one end of the n-th
electrical wire Wn are connected by the B/S, information
unique to the B/S-based connection is included in the infor-
mation on the other end of the (n—1)th electrical wire W(n-1).
That is, no information (NULL) is stored in the T-connector
name, the connector part number, and the C/N, and unique
information of “#A1” is described in the terminal. By deter-
mining the presence of the unique information, it is possible
to determine whether the other end of the (n-1)th electrical
wire W(n-1) and one end of the n-th electrical wire Wn are
connected by the B/S. Referring to FIG. 9B, it is possible to
obtain information in which no information (NULL) on the
T-connector name is stored, no information (NULL) on the
connector part number is stored, no information (NULL) on
terminal “#A1” and the C/N is stored as the information on
the other end of the first electrical wire W1. In the subsequent
process, one end of the second electrical wire W2 is specified
from the other end of the first electrical wire W1 specified in
this way. On the other hand, when the information unique to
the B/S-based connection is not included in the information
on the other end of the first electrical wire W1, the B/S
inspection ends.

First, the T-connector name, the connector part number in
the same group as the T-connector name, and the C/N in the
same group as the T-connector name are referred to within the
information on the other end of the first electrical wire W1.
When the connection of the end portion of the electrical wire
is realized by B/S, no information (NULL) is stored in the
T-connector name, the connector part number, and the C/N.
Thus, by determining the presence of the data of the T-con-
nector name, the connector part number, and the C/N, it is
possible to determine whether the other end of the first elec-
trical wire W1 is connected to the second electrical wire W2
by the B/S. When data are stored in the T-connector name, the
connector part number, and the C/N, the B/S inspection ends.
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It can be understood from FIG. 9B that in the third row at the
top of the region-based connector/wiring information, no
information is stored in the T-connector name, the connector
part number, and the C/N.

When no data is stored in the T-connector name, the con-
nector part number, and the C/N described above, by referring
to the identification information “E11” of a subdivided region
in the drawing part number “E11-111" within the information
on the first electrical wire W1, it is checked whether a row in
which no data is stored in the T-connector name, the connec-
tor part number, and the C/N is not present in the rows of the
region-based connector/wiring information including the
identification information “111” in the drawing part number.
When the corresponding row is present, it is checked whether
the terminal of the row is identical to the terminal within the
information on the first electrical wire W1. It is possible to
specify a target row with the identification information of the
drawing part number among the rows of the region-based
connector/wiring information since the B/S is limited to the
connection of end portions of electrical wires positioned in
the same subdivided region (see FIG. 1(f)). It can be under-
stood from FIG. 9B that in the fifth row at the top of the
region-based connector/wiring information, no information
is stored in the T-connector name, the connector part number,
and the C/N. Furthermore, the terminal on the fifth row at the
top of the region-based connector/wiring information is iden-
tical to the terminal “#A1” within the information on the first
electrical wire W1.

When the second electrical wire W2 is specified in this way
(the process so far corresponds to S204 of FIG. 2), it is
checked whether a terminal in the same group as the T-con-
nector name on the other end side or a terminal in the same
group as the F-connector name on the other end side within
the specified one row of the region-based connector/wiring
information is not identical to the T-side terminal “A06.”
Here, if the terminal is not identical to the T-side terminal
“A06,” the inspection transitions to 3-layer inspection. It can
be understood from FIG. 9B that in the fitth row at the top of
the region-based connector/wiring information, the terminal
in the same group as the F-connector name is identical to the
T-side terminal “A06.”

When the terminal in the same group as the T-connector
name on the other end side or the terminal in the same group
as the F-connector name on the other end side, identical to the
T-side terminal “A06” is present, it is checked whether the
T-connector name or the F-connector name in the same group
as the terminal is not identical to the T-part name
“MAIN_ECU.” Here, if the connector name is not identical to
the T-part name “MAIN_ECU,” the inspection transitions to
3-layer inspection. It can be understood from FIG. 9B that in
the fifth row at the top of the region-based connector/wiring
information, the F-connector name is identical to the T-part
name “MAIN_ECU.” In this way, it is possible to determine
that the other end of the second electrical wire W2 is identical
to the terminating point of the circuit line in the row described
in the auxiliary device-based wiring information (S205 of
FIG. 2:Y). In this case, by performing the process described
with reference to FIGS. 14A to 14C, the fitting state due to
connectors between the electrical component serving as the
terminating point of the circuit line and the other end of the
second electrical wire W2 may be checked, so that the accu-
racy of the continuity inspection may be improved further. As
aresult, it is regarded that the circuit line in the row described
in the auxiliary device-based wiring information is electri-
cally connected in the region-based connector/wiring infor-
mation (S207 of FIG. 2), and the validity determining step
ends.
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When proceeding to 3-layer inspection, it is necessary to
record the drawing part number, the T-connector name on the
other end side, the connector part number, the terminal, the
C/N, and the T-part name, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part name, of the
specified row of the region-based connector/wiring informa-
tion in the data storage unit 314. This is because these sets of
information are information on the other end of the second
electrical wire W2 specified by the single-layer inspection,
and these sets of information are required in order to specify
one end of the third electrical wire W3 by the 3-layer inspec-
tion.

Hitherto, a case where two electrical wires are connected
by the B/S has been described. However, there may be a case
where three or more electrical wires are connected by the B/S.
When three or more electrical wires are connected by the BIS,
similarly to the JB inspection and the JC inspection, a plural-
ity of candidates for the second electrical wire W2 is present.
Thus, as described in “Details of JB Inspection,” when the
3-layer inspection and the subsequent inspection are per-
formed with respect to the candidates (actually not the second
electrical wire W2) for the second electrical wire W2, and itis
not possible to specify the next electrical wire, rather than
directly ending “B/S inspection,” by tracking back to the
position where the connection is first branched by the B/S and
regarding the other candidate for the second electrical wire
W2 as the second electrical wire W2, the T-side terminal of
the corresponding row of the auxiliary device-based wiring
information is checked (the process of performing the multi-
layer inspection with respect to the next electrical wire by
tracking back to the branch of the B/S inspection is the same
as the process of JB inspection described with reference to
FIG. 15(a) and FIG. 15(b)). Moreover, when the continuity
success is not obtained with respect to all of the candidates for
the second electrical wire W2, it is regarded that the connec-
tion means for connecting the first electrical wire W1 and the
second electrical wire W2 is not the butt-joining-based con-
nection (4), and B/S inspection ends.

Through the above processes, one row of the arrangement
of the region-based connector/wiring information in which
the information on the T-part name and the terminal thereof'is
included in the information on the F-connector name and the
terminal thereof and the information on the T-connector name
and the terminal thereof is retrieved within one row extracted
from the arrangement of the auxiliary device-based wiring
information. As shown in FIGS. 9A to 9B, when identical
information is discovered (the third row of the auxiliary
device-based wiring information of FIG. 9A is identical to the
fifth row at the top of the region-based connector/wiring
information of FIG. 9B), it can be regarded that the starting
point and the terminating point of the circuit line represented
by one row extracted from the arrangement of the auxiliary
device-based wiring information are electrically connected
by electrical wires connected by the B/S represented by the
corresponding two rows (two rows in the case of 2-layer
inspection, and n rows in the case of n-layer inspection) of the
region-based connector/wiring information (continuity suc-
cess). On the other hand, when identical information is not
discovered, as described above, the B/S inspection ends in the
course of the B/S inspection or the B/S inspection ends after
the flow reaches the end of the B/S inspection.

The fact that the B/S inspection ends without reaching
continuity success means that it is not possible to specify the
second electrical wire W2 by any of “WtoW inspection,” “JB
inspection,” “JC inspection,” “W/S inspection,” and “B/S
inspection.” Thus, when the B/S inspection ends without
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reaching continuity success (S206 of FIG. 2: N), itis regarded
that the circuit line of the corresponding row described in the
auxiliary device-based wiring information is not electrically
connected in the region-based connector/wiring information
(continuity fail: S208), and the validity determining step
regarding the circuit line of the corresponding row ends.
Moreover, the validity determining step is executed for the
circuit line of another row of the auxiliary device-based wir-
ing information. One row of the auxiliary device-based wir-
ing information determined as continuity fail in this way is
recorded in the data storage unit 314, and a list of circuit lines
of the auxiliary device-based wiring information determined
as continuity fail is displayed on the display unit 315.

As above, in the n-layer inspection, “WtoW inspection,”
“JB inspection,” “JC inspection,” “W/S inspection,” and
“Blfinspection” are sequentially performed. These series of
inspection correspond to the process of S204 in the flowchart
of FIG. 2. The relation between the flow of the series of
inspection and the flowchart of FIG. 2 will be described with
reference to the flowchart of the n-layer inspection to be
executed by the wire harness continuity inspection device
according to the embodiment of the present invention, shown
in FIG. 10. When the flow proceeds from the single-layer
inspection to the n-layer inspection, first, the WtoW inspec-
tion is performed (S1001). When it is possible to specify an
electrical wire connected by the connector by the WtoW
inspection (S1002:Y), the electrical wire is regarded as the
n-th electrical wire Wn (S1012), and the flow proceeds to the
process of S206. When it is not possible to specify the elec-
trical wire connected by the connector by the WtoW inspec-
tion (S1002: N), the JB inspection is performed (S1003).
When it is possible to specify an electrical wire connected by
the JB by the IB inspection (S1004: Y), the electrical wire is
regarded as the n-th electrical wire Wn (S1012), and the flow
proceeds to the process of S206. When it is not possible to
specify the electrical wire connected by the JB by the JB
inspection (S1004: N), the JC inspection is performed
(81005). When it is possible to specify an electrical wire
connected by the JC by the JC inspection (S1006: Y), the
electrical wire is regarded as the n-th electrical wire Wn
(81012), and the flow proceeds to the process of S206. When
it is not possible to specify the electrical wire connected by
the JC by the JC inspection (S1006: N), the W/S inspection is
performed (S1007). When it is possible to specify an electri-
cal wire connected by the W/S by the W/S inspection (S1008:
Y), the electrical wire is regarded as the n-th electrical wire
Wn (S1012), and the flow proceeds to the process of S206.
When it is not possible to specity the electrical wire con-
nected by the W/S by the W/S inspection (S1008: N), the B/S
inspection is performed (S1009). When it is possible to
specify an electrical wire connected by the B/S by the B/S
inspection (S1010: Y), the electrical wire is regarded as the
n-th electrical wire Wn (S1012), and the flow proceeds to the
process of S206. When it is not possible to specify the elec-
trical wire connected by the B/S by the B/S inspection
(S81010: N), it is regarded that the n-th electrical wire Wn is
not present (S1013), and the flow proceeds to the process of
S206.

[Details of Back-Tracking Inspection]

Subsequently, the back-tracking inspection (the process of
S211 of FIG. 2) mentioned in “Single-Layer Inspection Algo-
rithm” will be described. Although descriptions of fuses and
relays are included in the auxiliary device-based wiring infor-
mation, these components are described as being integrated in
the JB in the region-based connector/wiring information.
That is, as for the fuses and relays, the name for identifying
the fuse is described in the F-part name of the auxiliary
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device-based wiring information, and the terminal of the fuse
is described in the terminals in the same group as the F-part
name. However, the name for identifying the JB is described
in the F-connector name of the region-based connector/wir-
ing information. Thus, even when the validity determining
step regarding the circuit line in which a fuse or a relay is
connected to the starting point thereof is performed in the
single-layer inspection, it is not possible to specity the first
electrical wire W1 of which one end is connected to the fuse
or the relay from the region-based connector/wiring informa-
tion (this is because in the region-based connector/wiring
information, one end of the first electrical wire W1 is con-
nected to the JB). Therefore, it is regarded that the circuit line
described in the auxiliary device-based wiring information is
not electrically connected in the region-based connector/wir-
ing information. In order to prevent an erroneous validity
determining step, the back-tracking inspection described
later is performed. The details of the back-tracking inspection
will be described with reference to examples of the auxiliary
device-based wiring information, the region-based connec-
tor/wiring information, the JB-connector correspondence
table, and the JB terminal connection correspondence table,
shown in FIGS. 11A to 11D. The auxiliary device-based
wiring information, the region-based connector/wiring infor-
mation, the JB-connector correspondence table, and the JB
terminal connection correspondence table are the same as
those described in “Details of JB Inspection,” and description
thereof will not be provided.

Before the back-tracking inspection is executed, the single-
layer inspection has been executed. In the single-layer inspec-
tion, by referring to the entire arrangement of the region-
based connector/wiring information, when a terminal
identical to the F-side terminal is not present among the
terminals in the same group as the F-connector name or the
terminals in the same group as the T-connector name, or when
although a terminal identical to the F-side terminal is present,
a terminal identical to the F-part name is not present among
the F-connector names or the T-connector names in the same
group as the terminal, the back-tracking inspection is
executed.

First, the F-part name of the corresponding row extracted
from the auxiliary device-based wiring information is
referred to. It can be understood from FIG. 11A that in the
third row of the auxiliary device-based wiring information, a
description “F:DOME” representing a fuse is included in the
F-part name.

Subsequently, it is checked whether a row in which the
referred F-part name is described in the cavity connection is
present in the JB terminal connection correspondence table. It
can be understood from FIG. 11D that “F:DOME” is
described in the fourth row of the JB terminal connection
correspondence table. When the corresponding row is present
in the JB terminal connection correspondence table, the main
body part number and the cavity connection of the corre-
sponding row are referred to.

Subsequently, the information excluding the description of
fuse or relay is extracted among the main body part number
and the cavity connection of the corresponding row referred
to. Referring to FIG. 11D, the fourth row of the JB terminal
connection correspondence table shows that the main body
part number is “888-000-111" and the description
“F:DOME” representing a fuse is electrically connected to
the cavity position “4” (refer to “B4”) of the connector fitting
position “B.”

Subsequently, a connector fitted to the connector fitting
position described in the cavity connection is specified based
on the information excluding the description of fuse or relay
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among the extracted main body part number and the extracted
cavity connection. It can be understood from FIG. 11C that
the main body part number “888-000-111" and the connector
fitting position “B” are included in the second row of the
JB-connector correspondence table. In this way, it can be
understood that a connector specified by the connector part
number “888-000-111" and the connector name “J/B-1-2-3”
described in the second row of the JB-connector correspon-
dence table includes a terminal electrically connected to the
above-described fuse.

By referring to the information on the row specified from
the JB-connector correspondence table in this way, the
region-based connector/wiring information is checked. First,
by referring to the connector part number and the connector
name of one row specified from the JB-connector correspon-
dence table, it is checked whether a row in which the connec-
tor part number is identical to the F-connector name and the
connector part numbers in the same group of the F-connector
name or the T-connector name and the connector part num-
bers in the same group as the T-connector name is present in
the region-based connector/wiring information. It can be
understood from FIG. 11B that the F-connector name and the
connector part number identical to the connector part number
“111-000-113” and the connector name “J/B-1-2-3” on the
second row of the JB-connector correspondence table are
included in the third row at the bottom of the region-based
connector/wiring information. If it is possible to specify one
row (the third row at the bottom of the region-based connec-
tor/wiring information in FIG. 11B) of the region-based con-
nector/wiring information in this way, it can be regarded that
the corresponding one row is the first electrical wire W1 of
which one end is connected to the fuse or relay which is the
starting point of the circuit line (back-tracking success, S211
of FIG. 2:Y). After that, the flow proceeds to S203 of FIG. 2,
and it is determined whether the other end of the first electri-
cal wire W1 is identical to the terminating point of the circuit
line. On the other hand, if it is not possible to specify one row
of the region-based connector/wiring information (back-
tracking fail, S211 of FIG. 2: N), it is regarded that the circuit
line of the corresponding row described in the auxiliary
device-based wiring information is not electrically connected
in the region-based connector/wiring information (continuity
fail: S208), and the validity determining step regarding the
circuit line of the corresponding row ends.

In the above description of the back-tracking inspection,
there is only one cavity position electrically connected to the
fuse. Naturally, there may be a case where a plurality of cavity
positions is electrically connected to the fuse. In this case, a
description corresponding to the number is added to the cav-
ity connection of the JB terminal connection correspondence
table. When two or more electrical wires are connected to the
fuse or relay in the JB, a plurality of candidates for the first
electrical wire W1 is present. Thus, as described with regard
to the second electrical wire W2 in “Details of IB Inspection,”
when the 2-layer inspection and the subsequent inspection are
performed with respect to the candidates (actually not the first
electrical wire W1) for the first electrical wire W1, and itis not
possible to specify the next electrical wire, rather than
directly regarding that continuity is not realized in the region-
based connector/wiring information (continuity fail: S208),
by tracking back to the position where the connection is
branched by the fuse, the other candidate for the first electri-
cal wire W1 is regarded as the first electrical wire W1, and it
is determined whether the other end of the first electrical wire
W1 is identical to the terminating point of the circuit line
(S203). When it is not possible to specify the next electrical
wire with respect to all of the candidates for the first electrical
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wire W1, it is regarded that the circuit line of the correspond-
ing row described in the auxiliary device-based wiring infor-
mation is not electrically connected in the region-based con-
nector/wiring information (continuity fail: S208).

[Preliminary Electrical Wire Bonding Step]|

Inthe above-described multilayer inspection, one arbitrary
row constituting the arrangement of the auxiliary device-
based wiring information is extracted, and when executing
multilayer inspection on one row, an operation to check one
row of the auxiliary device-based wiring information and one
row of the arrangement forming the region-based connector/
wiring information is repeated. For this reason, as the number
of'rows of the arrangement forming the region-based connec-
tor/wiring information is smaller, it is possible to shorten the
time required for the validity determining step. Here, a
method of shortening the time required for the validity deter-
mining step by reducing the number of rows of the arrange-
ment forming the region-based connector/wiring information
before performing the validity determining step without
affecting the accuracy of the validity determining step will be
described. FIGS. 12A and 12B show an example of region-
based connector/wiring information before the preliminary
electrical wire bonding step (FIG. 12A is the same as FIG.
5B). FIGS. 13(a) to 13(¢) are diagrams illustrating the over-
view of the preliminary electrical wire bonding step which is
to be performed by the wire harness connectivity inspection
device according to the embodiment of the present invention.

As described in [Overview of Multilayer Inspection],
region-based connector/wiring information describes wire
harnesses arrangeable in each subdivided region of a target
vehicle. The region-based connector/wiring information
shown in FIG. 13(a) describes a wire harness which is
arrangeable in a subdivided region identified by the identifi-
cation information “E11” in the drawing part number “E11-
111 and includes five wires (in FIG. 13(a), only three rows
are described from above) shown in the arrangement at the top
of FIG. 12A, a wire harness which is arrangeable in a subdi-
vided region identified by identification information “E21” in
the drawing part number “E21-111” and includes three elec-
trical wires shown in the arrangement in the middle of FIG.
12A, and a wire harness which is arrangeable in a subdivided
region identified by the identification information “E41” in
the drawing part number “E41-111” and includes three elec-
trical wires shown in the arrangement at the bottom of FIG.
12A.

In the region-based connector/wiring information shown
in FIG. 13(a), during the WtoW inspection of the multilayer
inspection, as described in [Details of WtoW Inspection], it
can be specified that the other end of an electrical wire speci-
fied by the first row at the bottom of FIG. 12A and one end of
an electrical wire specified by the third row at the top of FIG.
12A are connected together via connectors. Specifically, two
electrical wires specified by these two rows are connected
together via a connector (see the first row at the bottom of
FIG. 12A) named “WtoW-E11-8” and a connector (see the
third row at the top of FIG. 12A) named “WtoW-E41-2".

On the other hand, the WtoW inspection described in [De-
tails of WtoW Inspection] determines whether or not the
starting point and the terminating point of one row described
in the auxiliary device-based wiring information match one
end and the other end of an electrical wire described in the
region-based connector/wiring information (when a plurality
of electrical wires are linked together, one end of the first
electrical wire W1 and the other end of the n-th electrical wire
Wn). However, if a process of the WtoW inspection is
applied, that is, if only processing for specifying an electrical
wire Wn having one end connected to the other end of an
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electrical wire W(n-1) is used, two electrical wires connected
via connectors in the arrangement forming the region-based
connector/wiring information can be specified. In [Prelimi-
nary Electrical Wire Bonding Step], first, before performing
the validity determining step, a process of the above-de-
scribed WtoW inspection is performed with reference to the
region-based connector/wiring information, thereby specify-
ing two electrical wires connected via connectors. FIG. 13(a)
shows a case where a process of the above-described WtoW
inspection is performed to specity the condition that an elec-
trical wire having the other end, to which a connector named
“WtoW-E11-8” is connected, and an electrical wire having
one end, to which a connector named “WtoW-E41-2" is con-
nected, are connected together via the connectors.

Subsequently, the two electrical wires between which the
connection is specified in this way virtually fit on the arrange-
ment forming the region-based connector/wiring information
(see FIG. 13(b)). The processing for virtually fitting is pro-
cessing in which one row on a first certain electrical wire and
one row on a second certain electrical wire in a connected
state are deleted from the region-based connector/wiring
information, the first certain electrical wire and the second
certain electrical wire are regarded as a single electrical wire,
and one row having information on one end of the first certain
electrical wire and information on the other end of the second
certain electrical wire is newly added to the region-based
connector/wiring information. A specific example of the pro-
cessing for virtually fitting will be described with reference to
FIGS. 12B and 13(c).

In FIG. 12B, the electrical wire specified by the first row at
the bottom of FIG. 12 A and the electrical wire specified by the
third row at the top of FIG. 12A are regarded as a single
electrical wire. Then, information on the electrical wire speci-
fied by the first row at the bottom of FIG. 12 A and information
on the electrical wire specified by the third row at the top of
FIG. 12A are deleted. Furthermore, the F connector name
“MAIN_ECU?”, the connector part number “111-000-111”,
the terminal “A01”, and the C/N “4” which are information on
one end of the electrical wire specified by the first row at the
bottom of FIG. 12A, and the T connector name “ABS_
SWITCH?”, the connector part number “111-000-1117, the
terminal “A02”, and the C/N “4”, which are information on
the other end of the electrical wire specified by the third row
atthe top of FIG. 12 A, are added to the first row at the bottom
of the drawing part number “ADD-111" in the region-based
connector/wiring information. The drawing part number
“ADD-111" is newly added to be described in one row having
information on one end of the first certain electrical wire and
information on the other end of the second certain electrical
wire. In the drawing part number, while a portion before “-”
represents identification information of a subdivided region
in the vehicle, since electrical wires regarded as a single
electrical wire extend over a plurality of subdivided regions,
it is not possible to specify one subdivided region where the
electrical wire is arranged. For this reason, in the newly added
drawing part number, information, “ADD”, is described in the
portion before “-” instead of designating a subdivided region,
and it can be identified that an electrical wire described in the
drawing part number virtually fits on the arrangement form-
ing the region-based connector/wiring information. More-
over, instead of describing “ADD-111", identification infor-
mation may be added such that a plurality of electrical wires
virtually fit can be identified later. In the case shown in FIG.
12B, for example, “E11-111" and “E41-111” for identifying
two electrical wires regarded as a single electrical wire are
added as a newly added drawing part number “E1'-111 &
E41-111”. In this way, the drawing part number “E11-111 &
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E41-111” is added to the region-based connector/wiring
information, and an electrical wire of a wire harness which is
virtually fitted can be identified from the drawing part number
in one row added to the drawing part number. If it can be
determined which electrical wire of a wire harness a single
electrical wire fits, this is useful in [Multilayer Inspection
Efficiency Improvement] described below.

FIGS. 13(b) and 13(c) are diagrams conceptually illustrat-
ing the processing for virtually fitting. FIG. 13() shows a
mode in which information on the other end of the electrical
wire specified by the first row (the first row at the bottom of
FIG. 12A) of the drawing part number “E41-111" and infor-
mation on one end of the electrical wire specified by the third
row (the third row at the top of FIG. 12A) of the drawing part
number “E11-111” are deleted. Furthermore, FIG. 13(c)
shows a mode in which information on the other end of the
electrical wire specified by the third row (the third row at the
top of FIG. 12A) of the drawing part number “E11-111" and
information on one end of the electrical wire specified by the
first row (the first row at the bottom of FIG. 12A) of the
drawing part number “E41-111" are deleted, and one electri-
cal wire which has the other end and one end in the end
portion is recorded in the first row of the drawing part number
“ADD-111”. As a result, as shown in FIG. 13(¢), one row is
deleted from the arrangement of the drawing part numbers
“E11-111” and “E41-111” in the region-based connector/
wiring information, one row is added to the arrangement of
the drawing part number “ADD-111" in the region-based
connector/wiring information, and consequently, the number
of'rows of the arrangement forming the region-based connec-
tor/wiring information is reduced by one row. The above is the
details of the preliminary electrical wire bonding step.

When describing the preliminary electrical wire bonding
step, a case where a process of the WtoW inspection is applied
has been described. However, if a process (that is, only pro-
cessing for specitying an electrical wire Wn having one end
connected to the other end of an electrical wire W(n—-1)) of IB
inspection, JC inspection, W/S inspection, and B/S inspection
is applied in the same way, two electrical wires which are
connected together via a JB, two electrical wires which are
connected together via a JC, two electrical wires which are
connected together by a W/S, and two electrical wires which
are connected together by a B/S can be virtually connected
together on the arrangement forming the region-based con-
nector/wiring information. In these cases, a plurality of elec-
trical wires W21, W22, W23, . .. and W2x (X is the number
of electrical wires which are connected to an electrical wire
W1)may be connected to one electrical wire W1. At this time,
the above-described preliminary electrical wire bonding step
may be performed on one row specifying the electrical wire
W1 in the region-based connector/wiring information and
W2x in the region-based connector/wiring information.

According to the preliminary electrical wire bonding step
which is to be performed by the wire harness connectivity
inspection device according to the embodiment of the present
invention, any one process of the WtoW inspection, the JB
inspection, the JC inspection, the W/S inspection, and the B/S
inspection is applied to perform the preliminary electrical
wire bonding step for virtual connection on the arrangement
forming the region-based connector/wiring information, and
the number of rows of the arrangement forming the region-
based connector/wiring information is reduced, thereby
shortening the time required for the validity determining step.
If the validity determining step is performed after all pro-
cesses of the WtoW inspection, the JB inspection, the JC
inspection, the W/S inspection, and the B/S inspection are
applied to perform the preliminary electrical wire bonding
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step for virtual connection on the arrangement forming the
region-based connector/wiring information, the validity
determining step will be completed only with the single-layer
inspection insofar as there is no error in the description of the
auxiliary device-based wiring information and the region-
based connector/wiring information.

[Output of Multilayer Inspection]

Hereinafter, a method of outputting the result (connectivity
success or connectivity fail) of the determination by the mul-
tilayer inspection will be described. In the multilayer inspec-
tion, as described in “Single-Layer Inspection Algorithm,”
one arbitrary row constituting the arrangement of the auxil-
iary device-based wiring information is extracted by referring
to the auxiliary device-based wiring information, and the
multilayer inspection is executed with respect to the extracted
one row. Thus, the result of the determination by the multi-
layer inspection is obtained in respective rows constituting
the arrangement of the auxiliary device-based wiring infor-
mation. Thus, the simplest method of outputting the result of
the multilayer inspection is to output connectivity success or
connectivity fail in respective rows constituting the arrange-
ment of the auxiliary device-based wiring information. How-
ever, although this method can identify connectivity success
or connectivity fail, when the result of the determination by
the multilayer inspection is connectivity success, it is not
possible to specify the electrical wire via which one row
constituting the arrangement of the auxiliary device-based
wiring information is connected. Furthermore, when the
result of the determination by the multilayer inspection is
connectivity fail, it is not possible to specify the layer of the
multilayer inspection in which the connectivity fail is
obtained. Thus, in this embodiment, a method of recording
the inspection history of the multilayer inspection reaching
connectivity success or connectivity fail and outputting and
displaying the inspection history will be described with ref-
erence to the conceptual diagrams of a method of recording
the result of the multilayer inspection to be executed by the
wire harness connectivity inspection device according to the
embodiment of the present invention, shown in FIGS. 16(a) to
16(g), FIGS. 17(a) to 17(f), and FIGS. 18(a) to 18(c).

In the multilayer inspection, first, the single-layer inspec-
tion is executed. In the single-layer inspection, first, as
described in “Single-Layer Inspection Algorithm,” one arbi-
trary row constituting the arrangement of the auxiliary
device-based wiring information is extracted by referring to
the auxiliary device-based wiring information. The informa-
tion described in the one row is recorded. After that, the
inspection history is recorded in correlation with the one row.
After the multilayer inspection for the corresponding one row
ends, the multilayer inspection for another one row is
executed. In this case, the inspection history is recorded in
correlation with the corresponding one row.

However, as described in “Single-Layer Inspection Algo-
rithm,” when the single-layer inspection is executed, three
inspection results of connectivity fail, connectivity success,
and transition to 2-layer inspection are considered. When the
result of the single-layer inspection is connectivity fail (see
FIG. 16(a)), a status “connectivity fail” in “single-layer
inspection” is recorded in correlation with the corresponding
one row (in FIG. 16(a), “X” represents the note of connectiv-
ity fail). Similarly, when the result of the single-layer inspec-
tion is connectivity success, a status “connectivity success” in
“single-layer inspection” is recorded in correlation with the
corresponding one row. When the result of the inspection in
the single-layer inspection is connectivity fail or connectivity
success, the recording of the inspection history for the corre-
sponding one row ends there.
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On the other hand, when the result of the single-layer
inspection is transition to 2-layer inspection (see FIG. 16(5)),
a status “transition to 2-layer inspection” is recorded in cor-
relation with the corresponding one row (in FIG. 16(), an
“L”-shaped line extending downward from “-” positioned to
the right of “single-layer inspection” represents “transition to
2-layer inspection”). When the result of the inspection in the
single-layer inspection is transition to 2-layer inspection, the
recording of the inspection history for the corresponding one
row continues.

Subsequently, the multilayer inspection executes n-layer
inspection. In the n-layer inspection, as described in “Details
of'n-Layer Inspection,” the inspection is executed in the order
of “WtoW inspection,” “JB inspection,” “JC inspection,”
“W/S inspection,” and “B/S inspection.” When “WtoW
inspection” of the n-layer inspection is executed, as described
in “Details of WtoW Inspection,” inspection results of con-
nectivity success, transition to JB inspection, and transition to
(n+1)-layer inspection are considered. When the result of the
WtoW inspection in the n-layer inspection is connectivity
success, a status “connectivity success” in “WtoW inspec-
tion” of “n-layer inspection” is recorded in correlation with
the corresponding one row (in F1G. 16(b), “O” represents the
note of connectivity success). When the result of the inspec-
tion in the WtoW inspection of the n-layer inspection is
connectivity success, the recording of the inspection history
for the corresponding one row ends there.

On the other hand, when the result of the WtoW inspection
in the n-layer inspection is transition to JB inspection, a status
“transition to JB inspection” from “WtoW inspection” of
“n-layer inspection” is recorded in correlation with the cor-
responding one row (in FIG. 16(c), “-” represented by a line
extending to the right from “WtoW inspection™ represents
“transition to JB inspection”). Moreover, when the result of
the WtoW inspection in the n-layer inspection is transition to
(n+1)-layer inspection, a status “transition to (n+1)-layer
inspection” from “WtoW inspection” of “n-layer inspection”
is recorded in correlation with the corresponding one row (in
FIG. 16(d), an “L’-shaped line extending downward from ““-”
positioned to the right of “WtoW inspection™ represents
“transition to 3-layer inspection”). When the result of the
inspection in the WtoW inspection of the n-layer inspection is
transition to JB inspection or transition to (n+1)-layer inspec-
tion, the recording of the inspection history for the corre-
sponding one row continues.

Furthermore, when “JB inspection” of the n-layer inspec-
tion is executed, as described in “Details of JB Inspection,”
inspection results of connectivity success, transition to JC
inspection, and transition to (n+1)-layer inspection are con-
sidered. When the result of the a inspection in the n-layer
inspection is connectivity success, a status “connectivity suc-
cess” in “JB inspection” of “n-layer inspection” is recorded in
correlation with the corresponding one row (see FIG. 16(e)).
When the result of the inspection in the JB inspection of the
n-layer inspection is connectivity success, the recording of
the inspection history for the corresponding one row ends
there.

On the other hand, when the result of the JB inspection in
the n-layer inspection is transition to JC inspection, a status
“transition to JC inspection” from “JB inspection” of “n-layer
inspection” is recorded in correlation with the corresponding
one row (in FIG. 16(f), “-” represented by a line extending to
the right from “JB inspection” represents “transition to JC
inspection”). Moreover, when the result of the JB inspection
in the n-layer inspection is transition to (n+1)-layer inspec-
tion, a status “transition to (n+1)-layer inspection” from “JB
inspection” of “n-layer inspection” is recorded in correlation
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with the corresponding one row (in FIG. 16(g), an “L’-shaped
line extending downward from ““-” positioned to the right of
“JB inspection” represents “transition to 3-layer inspection”).
When the result of the inspection in the JB inspection of the
n-layer inspection is transition to JC inspection or transition
to (n+1)-layer inspection, the recording of the inspection
history for the corresponding one row continues.

Furthermore, when “JC inspection” of the n-layer inspec-
tion is executed, as described in “Details of JC Inspection,”
inspection results of connectivity success, transition to W/S
inspection, and transition to (n+1)-layer inspection are con-
sidered. When the result of the JC inspection in the n-layer
inspection is connectivity success, a status “connectivity suc-
cess” in “JC inspection” of “n-layer inspection” is recorded in
correlation with the corresponding one row (see FI1G. 17(a)).
When the result of the inspection in the JC inspection of the
n-layer inspection is connectivity success, the recording of
the inspection history for the corresponding one row ends
there.

On the other hand, when the result of the JC inspection in
the n-layer inspection is transition to W/S inspection, a status
“transition to W/S inspection” from “JC inspection” of
“n-layer inspection” is recorded in correlation with the cor-
responding one row (in FIG. 17(5), “-” represented by a line
extending to the right from “JC inspection” represents “tran-
sition to W/S inspection”). Moreover, when the result of the
JC inspection in the n-layer inspection is transition to (n+1)-
layer inspection, a status “transition to (n+1)-layer inspec-
tion” from “JC inspection” of “n-layer inspection” is
recorded in correlation with the corresponding one row (in
FIG. 17(c), an “L.’-shaped line extending downward from “-”
positioned to the right of “JC inspection” represents “transi-
tion to 3-layer inspection”). When the result of the inspection
in the JC inspection of the n-layer inspection is transition to
W/S inspection or transition to (n+1)-layer inspection, the
recording of the inspection history for the corresponding one
row continues.

Furthermore, when “W/inspection” of the n-layer inspec-
tion is executed, as described in “Details of W/S Inspection,”
inspection results of connectivity success, transition to B/S
inspection, and transition to (n+1)-layer inspection are con-
sidered. When the result of the W/S inspection in the n-layer
inspection is connectivity success, a status “connectivity suc-
cess” in “W/inspection” of “n-layer inspection” is recorded in
correlation with the corresponding one row (see FI1G. 17(d)).
When the result of the inspection in the W/S inspection of the
n-layer inspection is connectivity success, the recording of
the inspection history for the corresponding one row ends
there.

On the other hand, when the result of the W/S inspection in
the n-layer inspection is transition to B/S inspection, a status
“transition to B/S inspection” from “W/inspection” of
“n-layer inspection” is recorded in correlation with the cor-
responding one row (in FIG. 17(e), “-” represented by a line
extending to the right from “W/inspection” represents “tran-
sition to B/inspection”). Moreover, when the result of the W/S
inspection in the n-layer inspection is transition to (n+1)-
layer inspection, a status “transition to (n+1)-layer inspec-
tion” from “W/inspection” of “n-layer inspection” is
recorded in correlation with the corresponding one row (in
FIG. 17(f), an “L.”-shaped line extending downward from “-”
positioned to the right of “W/S inspection” represents “tran-
sition to 3-layer inspection”). When the result of the inspec-
tion in the W/S inspection of the n-layer inspection is transi-
tion to B/S inspection or transition to (n+1)-layer inspection,
the recording of the inspection history for the corresponding
one row continues.

10

15

20

25

30

35

40

45

50

55

60

65

52

Furthermore, when “B/inspection” of the n-layer inspec-
tion is executed, as described in “Details of B/S Inspection,”
inspection results of connectivity success, connectivity fail,
and transition to (n+1)-layer inspection are considered. When
the result of the B/S inspection in the n-layer inspection is
connectivity success, a status “connectivity fail” in “B/S
inspection” of “n-layer inspection” is recorded in correlation
with the corresponding one row (see FIG. 18(a)). Similarly,
when the result of the B/S inspection in the n-layer inspection
is connectivity success, a status “connectivity success” in
“Bl/inspection” of “n-layer inspection” is recorded in corre-
lation with the corresponding one row (see FIG. 18(5)). When
the result of the inspection in the B/S inspection of the n-layer
inspection is connectivity success or connectivity fail, the
recording of the inspection history for the corresponding one
row ends there.

On the other hand, when the result of the B/S inspection in
the n-layer inspection is transition to (n+1)-layer inspection,
a status “transition to (n+1)-layer inspection” from “B/in-
spection” of “n-layer inspection” is recorded in correlation
with the corresponding one row (in FIG. 18(c), an “L”’-shaped
line extending downward from ““-” positioned to the right of
“B/S inspection” represents “transition to 3-layer inspec-
tion”). When the result of the inspection in the B/S inspection
of the n-layer inspection is transition to (n+1)-layer inspec-
tion, the recording of the inspection history for the corre-
sponding one row continues.

Hereinabove, the flow of recording the result of the multi-
layer inspection has been described. In the above description,
the method of recording inspection history has been
described in detail for respective inspection results of con-
nectivity success, connectivity fail, transition to “WtoW
inspection,” “JB inspection” “JC inspection,” “W/S inspec-
tion,” and “B/inspection” in the 2-layer inspection, and tran-
sition to 3-layer inspection, mainly by way of the 2-layer
inspection as an example of the n-layer inspection with ref-
erence to FIGS. 16(a) to 18(c). The inspection history of the
n-layer inspection of the 3-layer inspection and the subse-
quent inspection can be recorded by repeatedly executing the
2-layer inspection.

Moreover, in one row added through the processing
described in [Preliminary Electrical Wire Bonding Step],
since electrical wires are regarded as a single electrical wire,
connectivity inspection is executed in a certain layer. Then, as
a history in this layer, connectivity success, connectivity fail,
transition to “WtoW inspection”, “JB inspection”, “JC
inspection”, “W/inspection”, and “B/inspection” in the same
layer inspection, and transition to the next layer inspection are
recorded. That is, this means that, if [Preliminary Electrical
Wire Bonding Step] is not performed, connectivity inspection
is executed in each layer, and a plurality of electrical wires
which have been recorded as the history in each layer are
regarded as a single electrical wire, such that the single elec-
trical wire is recorded as a history in a certain layer.

Furthermore, in “Details of JB Inspection,” “Details of JC
Inspection,” “Details of W/S Inspection,” and “Details of B/S
Inspection,” it has been described that when the inspection
transitions from the n-layer inspection to the (n+1)-layer
inspection, the drawing part number, the T-connector name
onthe other end side, the connector part number, the terminal,
the C/N, and the T-part name, or the drawing part number, the
F-connector name on the other end side, the connector part
number, the terminal, the C/N, and the F-part name, of the
specified row of the region-based connector/wiring informa-
tion are recorded in the data storage unit 314. That is, the
information on the other end of the n-th electrical wire Wn
specified by the n-layer inspection is recorded. This informa-
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tion is added as one set of information of the history when the
result of transition from the n-layer inspection to the (n+1)-
layer inspection is obtained (in FIGS. 16(a) to 18(c), a dark
circle “@” represents that information on the other end of the
n-th electrical wire Wn specified by the n-layer inspection is
added). By doing so, when the determination history that
connectivity fail is obtained in the (n+1)-layer inspection is
recorded, it is possible to specify the first electrical wire W1,
the second electrical wire W2, . . ., and the n-th electrical wire
Wn specified until reaching the n-layer inspection. As a
result, it is possible to track back which electrical wire of the
first electrical wire W1, the second electrical wire W2, . . .,
and the n-th electrical wire Wn is attributable to the determi-
nation of connectivity fail in the (n+1)-layer inspection by
checking the output of the history.

However, when the electrical wires are connected via a IB,
a JC, W/S, or B/S, as described in “Overview of Multilayer
Inspection,” “Details of JB Inspection,” “Details of JC
Inspection,” “Details of W/S Inspection,” and “Details of B/S
Inspection,” since a plurality of electrical wires is connected
to one electrical wire, it is determined whether the other end
of each of the plurality of electrical wires is identical to the
terminating point of the circuit line. Thus, a plurality of elec-
trical wires Wnl, Wn2, Wn3, . . ., and Wnx (X is the number
ofelectrical wires connected to one electrical wire W(n-1))is
obtained as the result of the inspection in the JB inspection,
the JC inspection, the W/S inspection, or the B/S inspection of
the n-layer inspection. A method of recording the inspection
history in that case will be described by way of the case of B
inspection with reference to the conceptual diagrams of a
method of recording the result of the multilayer inspection to
be executed by the wire harness connectivity inspection
device according to the embodiment of the present invention,
shown in FIGS. 19(a) to 19(c) (showing a case where a
plurality of electrical wires is connected to one electrical
wire).

When “IB inspection” of the n-layer inspection is
executed, as described in “Details of JB Inspection,” inspec-
tion results of connectivity success, transition to JC inspec-
tion, and transition to (n+1)-layer inspection are considered.

When the result of the JB inspection in the 2-layer inspec-
tion is connectivity success, a status “connectivity success” in
“JB inspection” of “2-layer inspection” is recorded in corre-
lation with the corresponding one row (see FIG. 16(e)). How-
ever, in this case, the following statuses are recorded with
respect to each of the electrical wires W21, W22, and W23
connected via the JB to the other end of the electrical wire W1
specified by the single-layer inspection.

For example, the case of the electrical wires W21, W22,
and W23 shown in FIG. 19(a) will be described. As for the
electrical wires W21 and W22, it is not possible to specify the
third electrical wire W3 of which one end is connected to the
other end thereof. Moreover, the other end thereof is not
identical to the terminating point of one row extracted from
the arrangement of the auxiliary device-based wiring infor-
mation. Moreover, as for the electrical wire W23, the other
end thereof is identical to the terminating point of one row
extracted from the arrangement of the auxiliary device-based
wiring information. This corresponds to the history of FIG.
16(e).

In this case, the following statuses are recorded with
respect to each of the electrical wires W21, W22, and W23.
That is, a status “terminating point mismatch” in “JB inspec-
tion” of “2-layer inspection” is recorded for the electrical wire
W21. Moreover, a status “terminating point mismatch” in “JB
inspection” of “2-layer inspection” is recorded for the elec-
trical wire W22. Moreover, a status “terminating point
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match” in “JB inspection” of “2-layer inspection” is recorded
for the electrical wire W23. When the result of the JB inspec-
tion in the 2-layer inspection is connectivity success, a status
“terminating point match” is recorded for any one of the
electrical wires W21, W22, and W23. As above, it is deter-
mined whether the other end of each of a plurality of electrical
wires is identical to the terminating point of the circuit line.
When a status “terminating point match” is allocated to any
one of the electrical wires, a status “connectivity success” in
“JB inspection” of “n-layer inspection” is recorded in corre-
lation with the corresponding one row (see FIG. 16(e)). When
the result of the inspection in the JB inspection of the n-layer
inspection is connectivity success, the recording of the
inspection history for the corresponding one row ends there.

Next, a case where the result of the JB inspection in the
2-layer inspection is transition to JC inspection will be
described. For example, the case of the electrical wires W21,
W22, and W23 shown in FIG. 19(b) will be described. As for
the electrical wires W21, W22, and W23, it is not possible to
specify the third electrical wire W3 of which one end is
connected to the other end thereof. Moreover, the other end
thereof is not identical to the terminating point of one row
extracted from the arrangement of the auxiliary device-based
wiring information. This corresponds to the history of FIG.
16(7).

In this case, the following statuses are recorded with
respect to each of the electrical wires W21, W22, and W23.
That is, a status “terminating point mismatch” in “JB inspec-
tion” of “2-layer inspection” is recorded for the electrical wire
W21. Moreover, a status “terminating point mismatch” in “JB
inspection” of “2-layer inspection” is recorded for the elec-
trical wire W22. Moreover, a status “terminating point mis-
match” in “JB inspection” of “2-layer inspection” is recorded
for the electrical wire W23. When the result of the JB inspec-
tion in the 2-layer inspection is transition to JC inspection, a
status “terminating point mismatch” is recorded for all of the
electrical wires W21, W22, and W23. As above, it is deter-
mined whether the other end of each of a plurality of electrical
wires is identical to the terminating point of the circuit line.
When a status “terminating point mismatch” is allocated to all
of the electrical wires, a status “transition to JC inspection”
from “JB inspection” of “n-layer inspection” is recorded in
correlation with the corresponding one row (see FIG. 16(f)).

Next, a case where the result of the JB inspection in the
2-layer inspection is transition to 3-layer inspection will be
described. For example, the case of the electrical wires W21,
W22, and W23 shown in FIG. 19(¢) will be described. As for
the electrical wire W21, it is not possible to specify the third
electrical wire W3 of which one end is connected to the other
end thereof. Moreover, the other end thereof'is not identical to
the terminating point of one row extracted from the arrange-
ment of the auxiliary device-based wiring information. More-
over, as for the electrical wire W22, although it is possible to
specify the third electrical wire W3 of which one end is
connected to the other end thereof via a connector, it is not
possible to specity the fourth electrical wire W4 of which one
end is connected to the other end of the electrical wire W3.
Moreover, the other end of the electrical wire W3 is not
identical to the terminating point of one row extracted from
the arrangement of the auxiliary device-based wiring infor-
mation. Moreover, as for the electrical wire W23, although it
is possible to specity the third electrical wire W3 of which one
end is connected to the other end thereof via a connector, it is
not possible to specify the fourth electrical wire W4 of which
one end is connected to the other end of the electrical wire
W3. Moreover, the other end of the electrical wire W3 is
identical to the terminating point of one row extracted from
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the arrangement of the auxiliary device-based wiring infor-
mation. This corresponds to the history of FIG. 16(g).

In this case, the following statuses are recorded with
respect to each of the electrical wires W21, W22, and W23.
That is, a status “terminating point mismatch” in “JB inspec-
tion” of “2-layer inspection” is recorded for the electrical wire
W21. Moreover, a status “transition to 3-layer inspection” is
recorded for the electrical wire W22. Moreover, a status
“transition to 3-layer inspection” is recorded for the electrical
wire W23. When the result of the JB inspection in the 2-layer
inspection is transition to 3-layer inspection, a status “transi-
tion to 3-layer inspection” is recorded for any one of the
electrical wires W21, W22, and W23. As above, it is deter-
mined whether the other end of each of a plurality of electrical
wires is not identical to the terminating point of the circuit
line. When a status “terminating point match” is not allocated
to any of the electrical wires, and a status “transition to 3-layer
inspection” is allocated to any one of the electrical wires, a
status “transition to (n+1)-layer inspection” from “JB inspec-
tion” of “n-layer inspection” is recorded in correlation with
the corresponding one row (see FIG. 16(g)).

When a plurality of electrical wires is connected to one
electrical wire via a JB, the inspection history is recorded for
each of the plurality of electrical wires Wnl, Wn2,
Wn3, ..., and Wnx in the above-described manner. The case
where a plurality of electrical wires is connected to one elec-
trical wire via a JC, W/S, or B/S is the same as when the
connection is realized via the JB.

According to the method of outputting the result of the
multilayer inspection to be executed by the wire harness
connectivity inspection device according to the embodiment
of'the present invention, when the result of the determination
by the multilayer inspection is connectivity success, it is
possible to specify the electrical wire via which one row
constituting the arrangement of the auxiliary device-based
wiring information is connected. Moreover, when the result
of the determination by the multilayer inspection is connec-
tivity fail, it is possible to specify the layer of the multilayer
inspection in which connectivity fail is obtained. In this way,
it is possible to greatly lessen the burden required for the
validity determining step, particularly the burden imposed on
a designer who designs wire harnesses in order to specify the
point of connectivity fail.

[Multilayer Inspection Efficiency Improvement]

[Overview of Multilayer Inspection Efficiency Improve-
ment]

The multilayer inspection described hereinabove is con-
nectivity inspection performed with respect to one set of
region-based connector/wiring information in which one
wire harness is allocated to each subdivided region.

However, when creating the region-based connector/wir-
ing information by specifying a wire harness that can be
arranged for each subdivided region of a target vehicle, a
plurality of candidates for the wire harness arrangeable in the
subdivided region may be present. If a vehicle interior is
divided into three subdivided regions, and there are two pat-
terns of candidates for the wire harness arrangeable in each of
the subdivided regions, 8 (2x2x2) patterns of region-based
connector/wiring information are prepared. The multilayer
inspection described hereinabove is the connectivity inspec-
tion performed with respect to one of the eight patterns, and it
is necessary to perform the multilayer inspection with respect
to each of the eight patterns.

However, as the number of candidates for the wire harness
arrangeable in the subdivided region increases, the number of
prepared patterns of region-based connector/wiring informa-
tion increases. As a result, the validity determining step per-
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formed for each set of region-based connector/wiring infor-
mation requires a large amount of time. Thus, in “Multilayer
Inspection Efficiency Improvement,” a method of shortening
the time required for the validity determining step will be
described.

First, before describing the method of shortening the time
required for the validity determining step, an overview of the
relation between a subdivided region and a wire harness
arrangeable in the subdivided region will be described with
reference to FIGS. 20(a) and 20(b). FIGS. 20(a) and 20(b) are
diagrams for explaining the connection state between electri-
cal components provided in respective subdivided regions.

In the validity determining step, the presence of connec-
tivity is inspected for using a group of auxiliary device-based
wiring information (a group of auxiliary device-based wiring
information is made up of a plurality of sets of auxiliary
device-based wiring information each designated for each of
the systems driven individually, such as a head lamp system,
an airbag system, an air-conditioning system, an engine con-
trol system, and an ABS system) and a group of region-based
connector/wiring information (a group of region-based con-
nector/wiring information is made up of a plurality of sets of
region-based connector/wiring information in which one
wire harness is designated for each subdivided region).

FIG. 20(a) shows a state where a vehicle interior is divided
into three subdivided regions A, B, and C. An electrical com-
ponent E11 is provided in the subdivided region A, electrical
components E21 and E22 are provided in the subdivided
region B, and electrical components E31 and E32 are pro-
vided in the subdivided region C. Moreover, wire harnesses
WI1A and W2B arranged in the subdivided regions A and B
connect electrical components via a connector Cab provided
at the terminals of the respective wire harnesses W1A and
W2B, and wire harnesses W2B and W3C arranged in the
subdivided regions B and C connect electrical components
via connectors Cbcl and Cbe2 provided at the terminals of the
respective wire harnesses W2B and W3C.

FIG. 20(b) shows a state where a vehicle interior is divided
into three subdivided regions A, B, and C. An electrical com-
ponent E11 is provided in the subdivided region A, electrical
components E21 and E22 are provided in the subdivided
region B, and an electrical component E31 is provided in the
subdivided region C. Moreover, wire harnesses W1A and
W2B arranged in the subdivided regions A and B connect
electrical components via a connector Cab provided at the
terminals of the respective wire harnesses W1A and W2B,
and wire harnesses W2B and W3C arranged in the subdivided
regions B and C connect electrical components via a connec-
tor Cbel provided at the terminals of the respective wire
harnesses W2B and W3C.

Referring to the connection between electrical components
in FIG. 20(a), the electrical component E11 provided in the
subdivided region A is connected to the electrical components
E21 and E22 provided in the subdivided region B via the wire
harnesses W1A and W2B. Moreover, the electrical compo-
nent E11 provided in the subdivided region A is connected to
the electrical component E31 provided in the subdivided
region C via the wire harnesses W1A, W2B, and W3C. More-
over, the electrical components E21 and E22 provided in the
subdivided region B are connected to the electrical compo-
nent E31 provided in the subdivided region C via the wire
harnesses W2B and W3C. Furthermore, the electrical com-
ponent E22 provided in the subdivided region B is connected
to the electrical component E32 provided in the subdivided
region C via the wire harnesses W2B and W3C.

In the connection state between the electrical components
shown in FIG. 20(a), it is necessary to perform connectivity
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inspection between each of the electrical components E11
and E21, the electrical components E11 and E22, the electri-
cal components E11 and E31, the electrical components E21
and E31, the electrical components E22 and E31, and the
electrical components E22 and E32, respectively.

On the other hand, referring to the connection between the
electrical components in FIG. 20(5), the electrical component
E11 provided in the subdivided region A is connected to the
electrical components E21 and E22 provided in the subdi-
vided region B via the wire harnesses W1A and W2B. More-
over, the electrical component E11 provided in the subdivided
region A is connected to the electrical component E31 pro-
vided in the subdivided region C via the wire harnesses W1A,
W2B, and W3C. Moreover, the electrical components E21
and E22 provided in the subdivided region B are connected to
the electrical component E31 provided in the subdivided
region C via the wire harnesses W2B and W3C. Unlike the
connection between the electrical components in FIG. 20(a),
the electrical component E22 provided in the subdivided
region B is not connected to the electrical component E32
provided in the subdivided region C.

In the connection state between the electrical components
shown in FIG. 20(b), it is necessary to perform connectivity
inspection between each of the electrical components E11
and E21, the electrical components E11 and E22, the electri-
cal components E11 and E31, the electrical components E21
and E31, and the electrical components E22 and E31, respec-
tively.

By comparing the connection state between the electrical
components shown in FIG. 20(a) and the connection state
between the electrical components shown in FIG. 20(5), it can
be understood that the wire harnesses W1A and W2B
arranged in the respective subdivided regions A and B are the
same, and the wire harnesses W3C arranged in the respective
subdivided regions C are different. In other words, in FIGS.
20(a) and 20(b), the same wire harnesses W1A and W2B are
arranged in the respective subdivided regions A and B, and
different wire harnesses are arranged in the respective subdi-
vided regions C. When there is only one candidate for the wire
harness W1A arrangeable in the subdivided region A, there is
only one candidate for the wire harness W2B arrangeable in
the subdivided region B, and there are two candidates for the
wire harness W3C arrangeable in the subdivided region C, 2
(1x1x2) patterns of region-based connector/wiring informa-
tion are prepared. Moreover, it is necessary to perform con-
nectivity inspection with respect to respective electrical com-
ponents in each pattern.

Hereinafter, a method of shortening the time required for
the validity determining step will be described. When per-
forming the multilayer inspection, one pattern of region-
based connector/wiring information to be subjected to the
multilayer inspection is selected. In the case of FIG. 20(a), the
region-based connector/wiring information in which the wire
harness W3C is arranged in the subdivided region C is
selected as one pattern to be subjected to the multilayer
inspection. Moreover, the multilayer inspection is performed
with respect to the corresponding region-based connector/
wiring information. In the connection state between the elec-
trical components shown in FIG. 20(a), the connectivity
inspection is performed between each of the electrical com-
ponents E11 and E21, the electrical components E11 and
E22, the electrical components E11 and E31, the electrical
components E21 and E31, the electrical components E22 and
E31, and the electrical components E22 and E32, respec-
tively, by referring to the auxiliary device-based wiring infor-
mation.
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After the multilayer inspection ends, another pattern of
region-based connector/wiring information to be subjected to
the multilayer inspection, for which the multilayer inspection
has not been performed, is selected. In the case of FIG. 20(5),
the region-based connector/wiring information in which the
wire harness W3C is arranged in the subdivided region C is
selected as another pattern to be subjected to the multilayer
inspection. Moreover, in the connection state between the
electrical components shown in FIG. 20(b), connectivity
inspection is performed between each of the electrical com-
ponents E11 and E21, the electrical components E11 and
E22, the electrical components E11 and E31, the electrical
components E21 and E31, and the electrical components E22
and E31, respectively, by referring to the auxiliary device-
based wiring information.

Here, the multilayer inspection has been performed for the
electrical components E11 and E21 and the electrical com-
ponents E11 and E22 in the one pattern for which the multi-
layer inspection has been performed. Whether the multilayer
inspection has been performed can be determined by deter-
mining whether the following conditions are satisfied. That
is:

(1) A circuit line of which the starting point and the termi-
nating point are identical to the starting point and the termi-
nating point of the circuit line of the auxiliary device-based
wiring information for which the multilayer inspection is to
be performed from now on is present in the circuit line of the
auxiliary device-based wiring information for which the mul-
tilayer inspection has been performed.

(2) The same wire harness as the wire harness connecting
the starting point and the terminating point of the circuit line
of the auxiliary device-based wiring information, for which
the multilayer inspection has been performed, and which
satisfies the condition (1) is arranged in the respective subdi-
vided regions of the region-based connector/wiring informa-
tion for which the multilayer inspection is to be performed
from now on.

Itis to be noted that there may be a case where the condition
(2) is not satisfied, and only the condition (1) is satisfied. In
this case, since this means that the starting point and the
terminating point of the circuit line of the auxiliary device-
based wiring information for which the multilayer inspection
has been performed are connected by another wire harness, it
is necessary to perform the multilayer inspection with respect
to this circuit line.

These conditions will be described with reference to FIGS.
20(a) and 20(b). As for the electrical components E11 and
E21 and the electrical components E11 and E22, since the
respective circuit lines connecting the terminal of the electri-
cal component E11 and the terminal of the electrical compo-
nent E21 are identical in FIGS. 20(@) and 20(b), and the
respective circuit lines connecting the terminal of the electri-
cal component E11 and the terminal of the electrical compo-
nent E22 are identical in FIGS. 20(a) and 20(b), the condition
(1) is satisfied. Moreover, since the wire harnesses W1A and
W2B arranged in the subdivided regions A and B are the
same, the condition (2) is satisfied.

As above, if the circuit line of the auxiliary device-based
wiring information and the region-based connector/wiring
information for which the multilayer inspection is to be per-
formed from now on satisfy the conditions (1) and (2), it is
only necessary to refer to the connectivity result of the mul-
tilayer inspection obtained in advance, and it is not necessary
to perform multilayer inspection for the circuit line of the
auxiliary device-based wiring information.
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[Details of Multilayer Inspection Efficiency Improvement]

As described above, when improving the efficiency of the
multilayer inspection, the connectivity result of the multi-
layer inspection obtained in advance is used. In the following
description, the details of a process of the multilayer inspec-
tion appropriate for using the connectivity result will be
described. First, the process when performing the multilayer
inspection with respect to the first one of the plurality of
patterns of region-based connector/wiring information will
be described.

Although the multilayer inspection for this case has been
described above, the method of recording the inspection his-
tory of the multilayer inspection reaching connectivity suc-
cess or connectivity fail in “Output of Multilayer Inspection”
relating to “Details of Multilayer Inspection Efficiency
Improvement” will be described again.

Furthermore, in “Details of JB Inspection,” “Details of JC
Inspection,” “Details of W/S Inspection,” and “Details of B/S
Inspection,” it has been described that when the multilayer
inspection transitions from the n-layer inspection to the
(n+1)-layer inspection, the drawing part number, the T-con-
nector name on the other end side, the connector part number,
the terminal, the C/N, and the T-part name, or the drawing part
number, the F-connector name on the other end side, the
connector part number, the terminal, the C/N, and the F-part
name, of the specified row of the region-based connector/
wiring information are recorded in the data storage unit 314.
That is, the information on the other end of the n-th electrical
wire Wn specified by the n-layer inspection is recorded. Ithas
also been described that, when [Preliminary Electrical Wire
Bonding Step] is performed, an electrical wire of a wire
harness to which a single electrical wire fits can be deter-
mined. This information is added as one set of information of
the history when the result of transition from the n-layer
inspection to the (n+1)-layer inspection is obtained (in FIGS.
16(a) to 19(c), a dark circle “@” represents that information
on the other end of the n-th electrical wire Wn specified by the
n-layer inspection is added). It should be noted that the draw-
ing part number (a portion before “-” of the drawing part
number is the identification information of a subdivided
region in the vehicle, and a portion after “-” is the identifica-
tion information of a wire harness, and when [Preliminary
Electrical Wire Bonding Step] is performed, “E11-111 &
E41-111” or the like is described in the drawing part number.)
is included in the recorded information. By doing so, when
the determination history that connectivity fail is obtained in
the (n+1)-layer inspection is recorded, it is possible to specify
the first electrical wire W1, the second electrical wire
W2, . .., and the n-th electrical wire Wn specified until
reaching the n-layer inspection.

Subsequently, the process when performing the multilayer
inspection with respect to the n-th (n>1) pattern of the plu-
rality of patterns of region-based connector/wiring informa-
tion will be described with reference to FIG. 21. FIG. 21 is a
flowchart for improving the efficiency of the multilayer
inspection to be executed by the wire harness connectivity
inspection device according to the embodiment of the present
invention. In FIG. 21, the same reference numerals as those of
the flowchart of FIG. 2 have been described above, and
detailed description thereof will not be provided.

First, a first terminal of a first electrical component and a
second terminal of a second electrical component connected
by a circuit line described in the auxiliary device-based wir-
ing information are referred to from the auxiliary device-
based wiring information (referring step: S201).

By referring to the first to (n-1)th patterns of auxiliary
device-based wiring information for which the multilayer
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inspection has been performed, it is determined whether a
row in which the starting point and the terminating point are
identical to the starting point and the terminating point of the
circuit line of the n-th pattern of auxiliary device-based wir-
ing information for which the multilayer inspection is to be
performed from now on is present in the circuit line of the first
to (n-1)th patterns of auxiliary device-based wiring informa-
tion (step S1901). When it is determined in step S1901 that a
row in which the starting point and the terminating point are
identical to the starting point and the terminating point of the
circuit line of the n-th pattern of auxiliary device-based wir-
ing information is not present (step S1901: N), the flow pro-
ceeds to step S201, and the multilayer inspection is performed
using the n-th pattern of auxiliary device-based wiring infor-
mation and the n-th pattern of region-based connector/wiring
information (see FIG. 2).

On the other hand, when it is determined in step S1901 that
arow in which the starting point and the terminating point are
identical to the starting point and the terminating point of the
circuit line of the n-th pattern of auxiliary device-based wir-
ing information is present (step S1901:Y), by referring to the
inspection history recorded in correlation with the corre-
sponding row, the drawing part number of a wire harness
connecting the starting point and the terminating point is
specified (step S1902).

Subsequently, it is determined whether the wire harness
specified by the drawing part number is included in the n-th
pattern of region-based connector/wiring information (step
S1903). The number of wire harnesses connecting the starting
point and the terminating point, specified in step S1902 is the
same as or smaller than the number of subdivided regions
constituting the region-based connector/wiring information
(when one wire harness is arranged in each subdivided region,
the number of wire harnesses is not greater than the number of
subdivided regions). Thus, it may be determined whether all
of'the wire harnesses specified in step S1903 are included in
the wire harnesses constituting the n-th pattern of region-
based connector/wiring information. When the wire harness
specified by the drawing part number is not included in the
n-th pattern of region-based connector/wiring information
(step S1903: N), the flow proceeds to step S201, and the
multilayer inspection is performed using the n-th pattern of
auxiliary device-based wiring information and the n-th pat-
tern of region-based connector/wiring information (see FIG.
2).

On the other hand, when the wire harness specified by the
drawing part number is included in the n-th pattern of region-
based connector/wiring information (step S1903: Y), by
referring to the inspection history recorded in correlation with
the corresponding row, the result of the connectivity inspec-
tion of the wire harness connecting the starting point and the
terminating point is specified (step S1904). Moreover, the
connectivity success or the connectivity fail of the starting
point and the terminating point of the circuit line represented
by one row extracted from the arrangement of the auxiliary
device-based wiring information in the referring step (S201)
is determined in accordance with the specified result of the
connectivity inspection (step S207 or S208 of FIG. 2), and the
validity determining process ends.

As above, by performing the validity determining process
with respect to the n-th pattern of region-based connector/
wiring information using the results of the first to n-th validity
determining processes, it is possible to prevent the multilayer
inspection from being performed redundantly with respect to
one circuit line. Therefore, it is possible to improve the effi-
ciency of the multilayer inspection.
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As above, according to the wire harness continuity inspec-
tion device, the wire harness continuity inspection program,
and the wire harness continuity inspection method according
to the embodiment of the present invention, by performing the
multilayer inspection, it is possible to allow the electronic
computer to inspect for the presence of errors in connection of
the electrical wires described in the region-based connector/
wiring information. This greatly contributes to lessening the
burden on the designer who designs wire harnesses.

While the present invention has been described in detail
with reference to specific embodiments, it is obvious to those
skilled in the art that various changes and modifications can
be made without departing from the spirit and scope of the
present invention.

This application is based on Japanese Patent Application
No. 2010-025563, filed on Feb. 8, 2010 and Japanese Patent
Application No. 2010-165257, filed on Jul. 22, 2010, the
entire contents of which are incorporated by reference herein.

REFERENCE SIGNS LIST

311: input unit

312: database unit

313: program storage unit
314: data storage unit
315: display unit

316: processing unit

The invention claimed is:

1. A wire harness continuity inspection device, compris-

ing:

a storage unit that stores auxiliary device-based wiring
information and region-based connector/wiring infor-
mation; and

a control unit that compares a first terminal of a first elec-
trical component and a second terminal of a second
electrical component connected by a circuit line,
described in the auxiliary device-based wiring informa-
tion stored in the storage unit with terminals connected
to both ends of an electrical wire connecting the first
terminal of the first electrical component and the second
terminal of the second electrical component, described
in the region-based connector/wiring information stored
in the storage unit, wherein

the control unit is configured to

specity, based on a first region-based connector/wiring
information, a first certain electrical wire and a second
certain electrical wire of which one end is connected to
the other end of the first certain electrical wire which are
described in the first region-based connector/wiring
information, and regard the first certain electrical wire
and the second certain electrical wire as a single electri-
cal wire,

specity, based on a first auxiliary device-based wiring
information, a first terminal of a first electrical compo-
nent and a second terminal of a second electrical com-
ponent connected by a circuit line, described in the first
auxiliary device-based wiring information,

specity, based on the first region-based connector/wiring
information, a first electrical wire of which one end is
connected to the first terminal of the first electrical com-
ponent described in the first region-based connector/
wiring information, and

determine whether a terminal connected to the other end of
the first electrical wire is identical to the second terminal
of'the second electrical component,
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wherein the region-based connector/wiring information
reflects actual wiring and the auxiliary device-based wir-
ing information is predetermined.
2. The wire harness continuity inspection device according
to claim 1, wherein
when a terminal connected to the other end of a (n—1)th
electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the control unit refers to the first region-
based connector/wiring information to specify the n-th
electrical wire of which the one end is connected to the
other end of the (n-1)th electrical wire described in the
first region-based connector/wiring information, and
the control unit determines whether a terminal connected
to the other end of the n-th electrical wire is identical to
the second terminal of the second electrical component.
3. The wire harness continuity inspection device according
to claim 2, wherein
the control unit sequentially records information on the
specified (n-1)th electrical wire, where n is an integer of
2 or more, into the storage unit, and
when a terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is
identical to the second terminal of the second electrical
component, the control unit stores, into the storage unit,
information indicating that the first terminal of the first
electrical component is electrically connected to the sec-
ond terminal of the second electrical component.
4. The wire harness continuity inspection device according
to claim 3, wherein
the control unit is configured to
refer to second auxiliary device-based wiring information
to specify the first terminal of the first electrical compo-
nent and the second terminal of the second electrical
component described in the second auxiliary device-
based wiring information,
refer to the information on the (n-1)th electrical wire,
where n is an integer of 2 or more, recorded sequentially
to specify first to (n-1)th wire harnesses connecting the
first terminal of the first electrical component and the
second terminal of the second electrical component,
determine whether the first to (n-1)th wire harnesses
belong to wire harnesses constituting the second region-
based connector/wiring information, and
when the first to (n-1)th wire harnesses are determined to
belong to the wire harnesses, the control unit refers to the
information stored in the storage unit, indicating that the
first terminal of the first electrical component is electri-
cally connected to the second terminal of the second
electrical component and records information indicating
that the first terminal of the first electrical component is
electrically connected to the second terminal of the sec-
ond electrical component.
5. The wire harness continuity inspection device according
to claim 1, wherein
when a terminal connected to the other end of the (n—1)th
electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the control unit refers to the first region-
based connector/wiring information to specify the n-th
electrical wire of which the one end is connected to the
other end of the (n-1)th electrical wire described in the
first region-based connector/wiring information based
on connection means for connecting the other end of the
(n-1)th electrical wire and the one end of the n-th elec-
trical wire.
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6. A non-transitory computer-readable medium in which a
program for causing a computer to execute a wire harness
continuity inspection method is stored, the wire harness con-
tinuity inspection method, comprising:

specitying, based on a first region-based connector/wiring

information, a first certain electrical wire and a second
certain electrical wire of which one end is connected to
the other end of the first certain electrical wire which are
described in the first region-based connector/wiring
information, and regarding the first certain electrical
wire and the second certain electrical wire as a single
electrical wire;

specifying, based on a first auxiliary device-based wiring

information, a first terminal of a first electrical compo-
nent and a second terminal of a second electrical com-
ponent connected by a circuit line, described in the first
auxiliary device-based wiring information;

specitying, based on the first region-based connector/wir-

ing information, a first electrical wire of which one end
is connected to the first terminal of the first electrical
component described in the first region-based connec-
tor/wiring information; and

a first determining step of determining whether a terminal

connected to the other end of the first electrical wire is
identical to the second terminal of the second electrical
component,

wherein the region-based connector/wiring information

reflects actual wiring and the auxiliary device-based wir-
ing information is predetermined.
7. The wire harness continuity inspection method accord-
ing to claim 6, further comprising:
an n-th specifying step of referring to the first region-based
connector/wiring information to specify an n-th electri-
cal wire of which one end is connected to the other end
of'a (n-1)th electrical wire, described in the first region-
based connector/wiring information when a terminal
connected to the other end of the (n-1) electrical wire,
where n is an integer of 2 or more, is not identical to the
second terminal of the second electrical component; and

an n-th determining step of determining whether a terminal
connected to the other end of the n-th electrical wire is
identical to the second terminal of the second electrical
component.

8. The wire harness continuity inspection method accord-
ing to claim 7, wherein

when the terminal connected to the other end ofthe (n—-1)th

electrical wire, where n is an integer of 2 or more, is not
identical to the second terminal of the second electrical
component, the n-th specitying step includes referring to
the first region-based connector/wiring information to
specify the n-th electrical wire of which the one end is
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connected to the other end of the (n—1)th electrical wire
described in the first region-based connector/wiring
information based on connection means for connecting
the other end of the (n-1)th electrical wire and the one
end of the n-th electrical wire.

9. The wire harness continuity inspection method accord-
ing to claim 7, wherein

the (n—1)th specifying step includes sequentially recording
information on the specified (n—1)th electrical wire,
where n is an integer of 2 or more, and

the n-th specifying step includes recording information
indicating that the first terminal of the first electrical
component is electrically connected to the second ter-
minal of the second electrical component when the ter-
minal connected to the other end of the (n—1)th electrical
wire, where n is an integer of 2 or more, is identical to the
second terminal of the second electrical component.

10. The wire harness continuity inspection method accord-
ing to claim 9, further comprising:

a second referring step of referring to second auxiliary
device-based wiring information to specity the first ter-
minal of the first electrical component and the second
terminal of the second electrical component described in
the second auxiliary device-based wiring information,

a wire harness specifying step of referring to the informa-
tion on the (n-1)th electrical wire, where n is an integer
of 2 or more, recorded sequentially in the (n-1)th speci-
fying step to specify first to (n—1)th wire harnesses con-
necting the first terminal of the first electrical component
and the second terminal of the second electrical compo-
nent,

awire harness determining step of determining whether the
first to (n—-1)th wire harnesses specified in the wire har-
ness specifying step belong to wire harnesses constitut-
ing the second region-based connector/wiring informa-
tion, and

when the first to (n-1)th wire harnesses are determined to
belong to the wire harnesses in the wire harness deter-
mining step, referring to the information recorded in the
n-th specifying step, the information indicating that the
terminals are electrically connected to each other, and
recording information indicating that the first terminal
of'the first electrical component is electrically connected
to the second terminal of the second electrical compo-
nent.

11. A non-transitory storage medium in which is stored a
wire harness continuity inspection program for causing a
computer to execute the respective steps of the wire harness
continuity inspection method as defined in claim 6.
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